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INTRODUCTION. 


Vor. XXXII. 


The Monruty Wearuer Review for October, 1904, is based 
on data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 43, special river and rainfall, 190, special rain- 
fall only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
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tier, Director of the Physico-Geographic Institute, San José, 
Costa Rica; Commandant Francisco 8. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorological 
Office, London; Rev. José Algué, S. J., Director, Philippine 
Weather Service; and H. H. Cousins, Chemist, in charge of the 
Jamaica Weather Office; Sefior Enrique A. Del Monte, Director 
of the Meteorological Service of the Republic of Cuba, 
Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36" west of Greenwich. Records 
of miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 
Barometric pressures, whether “station pressures” or “ sea- 
level pressures,” are now reduced to standard gravity, so that 
they express pressure ina standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. ALrrep J, Henry, temporarily in charge of Forecast Division, 


The weather over the North Atlantic during the first decade 
of the month was not characterized by gales of unusual char- 
acter for the season, although a marked barometric depression, 
that was central on the Ist over the Canadian Maritime Provy- 
inces, moved slowly eastward over the Atlantic on the 2d. 
During the second decade of the month the disturbances 
which passed over the Atlantic from the North American Con- 
tinent were generally without marked energy. Fresh westerly 
gales prevailed over the northern portion of the British Isles 
and to the westward over the Atlantic on the 16th and 17th, 
and again on the 20th and 21st. During the last decade 
of the month a tropical disturbance moved rapidly northeast- 
ward from the Carolina coast, where it was central on the 
evening of the 20th, and disappeared east of the Canadian 
Maritime Provinces on the 23d. Unsettled weather, with occa- 
sional moderate gales, prevailed as far south as the Azores on 
the 25th and 26th. The observatory at Horta reported a 
maximum wind velocity of 60 miles an hour from the north- 
east on the morning of the 26th. A disturbance evidently 
moved east-southeast from the Azores to the coast of Spain 
during the 27th, 28th, and 29th. The month closed with the 
advance of an area of high pressure from the American Conti- 
nent, although fresh north to west gales prevailed in the 
vicinity of Bermuda on the morning of the 31st. 

In the United States the barometric disturbances of the 
month were confined mostly to the northern portion of the 
country. With one or two exceptions, they possessed no fea- 


59 1 


tures worthy of mention. A shallow disturbance was noted 
over the Caribbean Sea as early as the 10th. It moved slowly 
west-northwest during the 11th and 12th, and by the morning 
of the 13th its northward advance was made apparent by 
moderate easterly winds attended by rain on the southeast 
Florida coast. At no time during the 10th, 11th, and 12th 
was the center of the disturbance near enough to any observa- 
tion station to enable the officials of the Bureau to determine 
its intensity and probable direction. High winds set in over 
southern Florida on the 14th, continuing during the 15th, and 
attaining hurricane force on the evening of the 16th, at which 
time telegraphic communication with the southeast Florida 
coast was interrupted. On the morning of the 17th the wind 
at Jupiter, Fla., was blowing from the eastward with a velocity 
of 60 miles an hour. It increased during the day to 68 miles, 
and diminished rapidly during the evening. The center of the 
storm apparently remained stationary over southern Florida 
from the morning of the 17th until the morning of the 19th. 
It diminished greatly in energy, and during the 19th only 
moderate winds were experienced, except at Jacksonville, where 
a northeast wind of 32 miles an hour was recorded. During 
the night of the 20th a fresh center appears to have developed 
a short distance off the South Carolina coast. This new center 
moved rapidly north-northeast, passing Wilmington, N. C., 
about 3 a. m. of the 21st and Philadelphia, Pa., about 9 a. m., 
and disappearing over the Canadian Maritime Provinces on 
the evening of the 21st. In its northward course it was 
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attended by heavy rains in the Carolinas, Virginia, Maryland, 
eastern Pennsylvania, eastern New York, and New England. 

The most serious accident to shipping was the foundering 
of the 3-masted British schooner Melrose off the Florida coast 
Saturday morning, October 15. Seven lives were lost and the 
survivors were without food and water nearly four days. A 
press dispatch from Miami, Fla., under date of October 19, 
gives the following additional information: 

After blowing a gale Saturday and Sunday, the storm predicted for 
south Florida broke over this place Sunday night about nightfall. Ina 
few hours Miami and most of the towns on the east coast of Florida 
were cut off from communication with the outside world. Telegraph 
wires were blown down and the railroad tracks were obstructed, and 
not until to-day was communication restored. The wind attained a 
maximum velocity of 75 miles per hour here. The chief damage here on 
land was done by therain. A few roofs were damaged and window panes 
blown in, so that the buildings were damaged by rain. 

In the surrounding country the fruit and vegetable crops were dam- 
aged to a considerable extent. 

The 4-masted schooner James Judge, of Philadelphia, is aground four 
miles south of Palm Beach, having gone ashore Monday in a terrific gale, 
in which the wind was blowing 60 to 90 miles an hour. The crew are all 
safe. The vessel is badly damaged. It carried no cargo. 

The 3-masted bark Zion, owned by A. Hemmes, of Emden, Germany, 
loaded with a million feet of lumber, from Pensacola to London, stranded 
five miles north of the House of Refuge, near Fort Lauderdale, about 
3 o'clock yesterday and Captain Hemmes and crew of fourteen men, 
after several hours of struggling, saved themselves with the aid of pieces 
of lumber and improvised rafts. 

Ample and continued warnings of the approach of this storm 
were widely distributed along the south Atlantic and Gulf 
coasts. The following clipping from the Daily Metropolis, 
Jacksonville, Fla., dated November 5, 1904, testifies as to the 
efficient manner in which these warnings were distributed: 

The recent tropical storm that swept the southeast portion of this 
State during the middle of October did not reach that section without 
due warning from the Weather Bureau, given five or six days before the 
storm approached the coast of Florida. The first notice from the Weather 
Bureau that a tropical disturbance was developing south of Jamaica was 
given out by the Central Office at Washington on the 11th of October, and 
nearly a week followed before the storm reached the coast near Miami. 
With this timely warning, it is sad, indeed, that loss of life should have 
resulted from the failure of the master of a vessel to heed the notice of 
the Weather Bureau that caution was advised.’’ Werefer tothe master 
of the schooner Melrose, bound from Jacksonville for the Bahamas, whose 
attention was called to the predicted storm. The master replied that he 
thought he could make the trip, and proceeded southward, running into, 
or near, the storm center. A wrecked vessel and the loss of five or six 
lives is the penalty he paid for ignoring the information issued by the 
Weather Bureau. It is painful to allude to such misfortunes, but it is, 
nevertheless, profitable to others, so that in the future such recklessness 
may be avoided. During the period of tropical storms sailing vessels 
should use every precaution. The Weather Bureau bases its warnings 
on scientific deductions, and generally with great accuracy, and it is 
criminal in any master to ignore them during the period of hurricanes. 
It is a case of everything to lose and nothing to gain. 

The month was unusually dry. With the exception of the 
heavy rains that fell along the Atlantic coast, especially over 
southern Florida, during the prevalence of the stormy condi- 
tions attending the tropical disturbances of the 14th—19th, and 
20th—21st, no rains of consequence fell in eastern and southern 
districts. The drought was especially severe in the east Gulf 
States, where no rain of importance has fallen since the early 


part of September. 
NEW ENGLAND FORECAST DISTRICT. 


A severeand general storm prevailed over the district on the 
21st. It caused heavy winds and gales in all sections, with 
general rains ranging from moderate to excessive amounts. 
The gales along the coast greatly delayed and inconvenienced 
shipping and caused more or less damage, although so far as 
reported without loss of life. The storm resulted in much 
damage to telegraph and telephone wires throughout the 
cities and towns of New England, thereby delaying and pre- 
venting the transaction of business. Ina number of instances 
plate glass windows and large signs were destroyed and fruit 
and shade trees damaged or blown down. At Auburndale, 
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Mass.,a man was killed by the falling of a live wire, and at 
Worcester a boy was killed by a heavy gate. As the crops 
had been generally secured, the agricultural interests suffered 
little damage. Excepting the above-mentioned storm, the 
weather of the month was very pleasant and is generally 
classed by the voluntary observers and correspondents as 
“fair and cool.”—J. W. Smith, District Forecaster. 
NORTH-CENTRAL FORECAST DISTRICT. 


While no storms passing across the Lakes during the month 
caused any disasters, yet there were four or five that gave 
high and more or less dangerous winds. On the 5th north- 
west warnings were displayed on the upper Lakes for a storm 
that developed in the Missouri Valley and moved northeast, 
closely followed by an extensive area of high pressure from 
the northwest. This storm had threatening characteristics, 
but very high winds did not develop. On the night of the 
9th storm warnings were ordered displayed for a storm that 
moved across from the Dakotas. This storm had developed 
decided energy, but moved across the northern portion of the 
Lakes. The highest winds of the month attended this storm. 
On the 19th warnings were displayed for a storm that devel- 
oped in the southwest and moved northeast, with increasing 
energy, across the Lake region. This storm lingered over the 
northern portion of the Lake region for several days, and 
northwest warnings were displayed on the 21st and over por- 
tions of the Lake region on the 22d, practically on account of 
the same storm. The last warnings for the month were dis- 
played on the 24th for a storm that moved southeastward over 
Manitoba and crossed the northern portion of the Lake region. 
With the exception of these storms, remarkably fine weather 
prevailed, especially during the latter half of the month.—H. 
J. Cox, Professor and District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 


The month was marked by very fine weather throughout the 
district. Timely notice of frosts was given to such districts 
as still needed warnings, but none was issued after the 17th, 
the close of the crop season.—F. H. Brandenburg, District Fore- 


caster. 
SOUTH PACIFIC FORECAST DISTRICT. 


The month as a whole was marked by unsettled weather, 
except in the last decade. At San Francisco more than twice 
the normal amount of rain fell, and in the San Joaquin Valley 
more than three inches fell, an unusually large amount for that 
section. On the morning of October 5 light thundertorms 
occurred in the central portion of the State. Forecasts for 
showers were made on the mornings of the 5th, 6th, 7th, 8th, 
9th, 10th, and 11th. These were verified. Unusually heavy rains 
occurred in the raisin district on October 5 and 6, accompa- 
nied by a thunderstorm. Ample warning was given to raisin 
growers, and where the warning was not heeded the loss was 
considerable. Southeast storm warnings were displayed on 
October 9 from San Francisco northward and continued on the 
10th and 11th. These forecasts were made by Mr. George H. 
Willson, Local Forecaster, in the absence of the district fore- 
caster. From the 14th to the 29th fair weather prevailed gen- 
erally over the district with fresh northerly wind. 

The rainfall in the southern part of California was compar- 
atively light, the disturbances taking a northerly course. 
There was little or no frost during the month, and but a mod- 
erate amount of fog on the coast north of San Francisco. The 
close of the month was marked by a moderate disturbance, 
and southeast storm warnings were ordered at 7 p. m., October 
29, from Point Reyes to Eureka, and lowered at noon Octo- 
ber 30.—Alexander G. McAdie, Professor and District Forecaster. 


NORTH PACIFIC FORECAST DISTRICT. 


The month of October in the North Pacific Forecast Dis- 
trict was a quiet one and no storms of unusual severity oc- 
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curred. Several minor disturbances, for which storm warn- 
ings were displayed, passed eastward near the international 
boundary line, but as a rule they did not cause winds greatly 
above the verifying velocities. 

Severe frosts, harmful to tender vegetation, were of frequent 
occurrence in the more elevated portions of the district east 
of the Cascade Mountains, but in western Oregon and western 
Washington the temperature was quite mild and only light 
frosts occurred.—A. Wollaber, Acting District Forecaster. 

WEST GULF FORECAST DISTRICT. 

Unusually high temperatures prevailed over the district 
during the early part of the month, but toward the close of 
the month the temperature dropped below the normal. The 
first frost and freezing temperature of the season in the dis- 
trict occurred at Amarillo on the 19th, for which timely warn- 
ings had been issued. More general frosts occurred over the 
northern portion of the district on the 20th, 21st, 23d, 27th, 
and 28th, and warnings were issued for portions of the district 
for each of these dates. No severe storm visited the Gulf 
coast during the month, but high winds occurred on one 
or two dates, for which timely warnings were issued.—/. M. 
Cline, District Forecaster. 


RIVERS AND FLOODS. 
River conditions during October did not differ materially 
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from those of the preceding month. There was rather more 
water in the Mississippi River above the mouth of the Mis- 
souri, and somewhat less below. The Missouri, Ohio, and 
Tennessee were lower, and navigation on the latter remained 
practically at a standstill. 

The crest of the Arkansas flood-wave of the latter part of 
September passed Wichita on the 8th, when the gage read 
4.1 feet. The Canadian flood was the first to reach Fort Smith, 
the gage at that place reading 14 feet on the 6th. The wave 
from the upper Arkansas was of much less volume and added 
only about one foot to the water in the river when it arrived 
on the 12th. 

Detailed reports of the floods of September in the Rio 
Grande Valley and the mountain districts of New Mexico and 
Colorado will be found in another part of this Review. 

The highest and lowest water, mean stage, and monthly 
range at 238 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor. 


OLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Divison. 


The following summaries relating to the general weather 
and crop conditions during October are furnished by the 
directors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon voluntary 
reports from meteorological observers and crop correspond- 
ents, of whom there are about 3000 and 14,000, respectively: 


Alabama.—First two decades warm; last decade rather cold, with kill- 
ing frost general in some districts, though too late to damage cotton, 
which was nearly all picked by close of month. Cotton yield generally 
about average, though slightly above in some localities. Much corn 
housed, yield good. Minor crops shortened by the drought, which began 
early in September and continued practically unbroken, and which in- 
terfered seriously with many industries. Some oats and wheat seeded.— 
F. P. Chaffee. 

Arizona.—Weather generally dry, except in southeastern portion of the 
territory, but water was fairly plentiful for irrigation and stock. Tem- 
peratures averaged slightly below normal, but there was some quite cold 
weather in northern districts. Crops generally were too nearly matured 
to be materially injured by the cold weather. Plowing and seeding of 
grain were in progress during the month. Range feed was plentiful and 
well cured as hay, promising abundant winterfeed. Stock was generally 
in fine condition.—M. E. Blystone. 

Arkansas.—Temperature slightly above normal; rainfall deficient, with 
droughty conditions. Cotton opened rapidly; considerable progress 
made in gathering crop; picking completed in some sections, nearing 
completion in others; top crop light. Early corn garnered; late being 
gathered, almost a complete failure. Conditions unfavorable for fall 
plowing and seeding; very little done; less than usual acreage sown to 
small grains. Apples being gathered, yield light, quality fair. Stock 
not doing well on account of scarcity of water and poor condition of 
pastures.—Kdward B. Richards. 

California.—Heavy rains in the central and northern sections caused 
considerable damage to late grapes and slightly injured raisins and 
prunes on trays, although ample warnings were given. Beans and baled 
hay were also somewhat damaged. In other respects the early fall rains 
were of inestimable value, particularly to grass and early sown grain. 
The soil was in excellent condition, except in the south, and plowing and 
seeding were progressing. Oranges were coloring rapidly.—G. H. Willson. 

Colorado.—Month favorable for ripening and harvesting of outstanding 
crops and fruit. Fall wheat and rye germinated well, but the acreage 
sown was below the average. Plowing was delayed in localities by the 
beet harvest, which was probably two-thirds finished by the close of the 
month. The crop was unusually good, both as to yield and quality.—N. 
M. Cunningham. 

Florida.—The month was favorable for picking cotton, the bulk of 
which was housed. There was a marked deficiency in precipitation in 
western counties, where seeding for vegetables was retarded. Some 
small shipments of citrus fruits were made. The tropical storm over 


southern counties during the second decade damaged some citrus fruits 
and pineapples. 


Lowlands were flooded and vegetables were largely 


ruined; much replanting will be necessary. The month averaged warmer 
and wetter than the normal.—A. J. Mitchell. 

Georgia —The drought continued during the month. Light showers 
fell on the 3d, 4th, 20th, and 26th. Growing crops seriously injured. 
Greatest scarcity of water for years; water hauled for stock and ma- 
chinery. Little fall plowing. Seeded grain failed to germinate. Weather 
ideal for harvesting; cotton about gathered, staple fine, yield considera- 
bly above average. Corn harvesting nearing completion, yield excellent. 
Temperature about normal. Light frost general 16th, heavy in most 
sections, killing in north and central on the 23d and 24th.—J. B. Marbury. 

Idaho. —The month was warmer thanthe average. Rainin the central 
and southern sections fell almost entirely from the 6th to the 16th, and 
in the northern sections from the 6th to the 19th, and on the 30th and 
3ist; the remainder of the month was bright and pleasant, enabling 
harvest of late fruits and other fall work to progress rapidly. The ap- 
ple crop proved to be exceptionally heavy in some localities. Fall ranges 
were good.—Edward L. Wells. 

Illinois.—Corn was practically safe in all districts before the coming of 
killing frosts on the 26-28th. Weather conditions were highly favorable 
for farm work and the maturing of corn. Considerable husking and 
cribbing had been done by end of month. General condition of wheat 
and pastures was quite satisfactory, but rain was needed in some locali- 
ties. Potato output was above average. Fair apple crop of good quality 
was gathered in northern half, but light yield of inferior quality was in- 
dicated for southern counties.— Wm. G@. Burns. 

Indiana.—Generally killing frost did not occur until the last decade. 
Practically all corn matured without injury and cribbing began during 
the last week. Owing to droughty conditions in some southern counties 
wheat seeding was not entirely finished at the close of October, but 
generally the crop was upand growing nicely. Rye, clover, and pastures 
were in good condition. A fairly good crop of potatoes was secured. 
Apples were mostly gathered, with yield and quality below average. 
Tobacco was housed. An average crop of tomatoes was canned.— W. 7. 
Blythe. 

Jowa.—October was warmer and drier than usual. Conditions were 
favorable for maturing belated portion of corn crop and harvesting pota- 
toes, apples, and vegetables. First general killing frost occurred on 
morning of 23d. Last decade was rainless and a fair start was made in 
cribbing corn, with yield above expectations. Pasturage was excellent. 
Fall wheat and rye made good growth. Fair progress was made in fall 
plowing.—John R. Sage. 

Kansas.—W heat made good progress during the month, and at its close 
was in fine condition, though in the southeastern and central-southern 
counties it was needing rain. Corn matured well and was being cribbed. 
Apples and potatoes were gathered and proved good crops. Range and 
pastures were good most of the month, and cattle were in good condi- 
tion.—T. B. Jennings. 

Kentucky.—Severe drought interfered with wheat seeding, and much of 
that sown failed to come up. Water for stock became very scarce, and 
in some localities it was difficult to get enough for household use. The 
weather was favorable for harvesting late crops. There was a killing 
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frost on the 27th, but as crops had been secured, no damage resulted.— 
H. B. Hersey. 

Louisiana.—Dry month, with abnormally high temperature during the 
first decade. Conditions were favorable for harvesting crops. Cotton 
picking was completed in many sections, and was nearing completion 
generally except in scattered localities where one-fourth or more of crop 
remained in flelds at close of month; yield about average. Fall planting 
and seeding in northern and central portions delayed on account of in- 
sufficient rainfall. Sugar crop heavy, grinding progressing; cane plant- 
ing well advanced. Rice housed in good condition; yield below aver- 
age.—TI. M. Cline. 

Maryland and Delaware.—Dry weather prevented much seeding of 
wheat and retarded germination until the 21st, after which the condition 
of the crop improved rapidly and was fair to good at the end of the month; 
an increased acreage was reported in several counties. The excellent 
corn crop was mostly harvested during the fine weather of the month. 
Pastures were short, but stock continued in good condition.— Oliver L. 
Fassig. 

Michigan.—The weather during October was pleasant and generally 
very favorable for all kinds of field work and the growth of winter wheat 
and rye. Wheat was sown quite early this year and germinated finely, 
and since germination has made good growth. Late potatoes and sugar 
beets were secured in good condition, and the general yields were good. 
The potato crop was large and of good quality. Corn husking was well 
advanced at the close of the month.—C. F. Schneider. 

Minnesota.—There was much cloudy weather till the 27th, with heavy 
local rains on the 9th and 19th. Freezing temperatures on the 6th killed 
everything but hardy vegetation, which was still green at the end of the 
month. Thrashing, plowing, and potato gathering were nearly finished. 
Corn husking was in progress during the month.—T7. S. Outram. 

Mississippi.— Extremely dry. Ideal weather for gathering crops. Kill- 
ing frost in northern and central counties during last decade did little 
damage. At close of month cotton picking was nearing completion over 
the eastern and southern portions, and was unusually well advanced 
west and north; the bulk of the crop was secured in fine condition. 
Corn, cane, peas, and potatoes generally yielded well. Fall crops were 
a failure, and there was no fall seeding owing to prolonged drought. 
Water was very scarce.— W. S. Belden. 

Missouri.— October weather was ideal for general farm work and for 
drying out corn. Ninety-five per cent of the late crop had fully matured 
before the first killing frost, which occurred on the 23d. Very little corn 
had been cribbed, and almost the entire crop was still in the fields at the 
close of the month. The earliest sown wheat had come to good stand, 
but that part of the crop sown later was not up at the close of the month 
owing to dryness of the soil.— George Reeder. 

Montana.—The month was abnormally dry and warm. Range feed 
was fairly abundant in some of the eastern and southern counties; in 
most other sections it was scarce, except high up in the mountains, 
where inaccessible on account of distance from water. Fall plowing was 
much retarded, except where the soil could be moistened by irrigation. 
Much of the wheat and rye sown had not germinated at the close of 
the month. Early sown wheat in the counties west of the main divide 
looked well.—R. F. Young. 

Nebraska.— October was warm, with ample rainfall. Corn matured 
fully, even in the latest flelds, giving a good crop of excellent quality. 
Husking was just beginning the last week of the month. Fall sown grain 
was placed in the ground under unusually favorable conditions, came up 
quickly, and made a good growth. The Hessian fly was noticed in many 
winter whéat flelds. Pastures were exceptionally good throughout the 
month.—@. A. Loveland. 

Nevada.—-The temperature was below and the precipitation above 
normal. Heavy showers during the first decade damaged hay and other 
crops in various parts of the State. The weather of the latter half of the 
month was clear and favorable for harvesting outstanding crops. An 
excellent crop of potatoes was dug and housed in good condition. Live 
stock as a rule had plenty of feed and were in fine condition.—J. H. Smith. 

New England.—A severe storm prevailed throughout the district on 
the 2ist, with high wind and gales and general rains. The high winds 
damaged fruit and shade trees. The weather for the remainder of the 
month was cool and pleasant and of the ‘‘Indian summer" type. Con- 
ditions were very favorable for crops and for farming operations gener- 
ally. In some sections potatoes suffered severely from rot. Pastures 
and meadows remained green.—J. W. Smith. 

New Jersey.—The prevailing conditions were exceptionally favorable 
for all farming operations. A large acreage of wheat, rye, and grass 
was seeded; good stands obtained, except in the southern section, where 
a great deficiency of rainfall retarded germination of wheat. Corn husk- 
ing progressed; yield above average. Apples and pears better than ex- 
pected. Only a little rot among stored potatoes.—Kdward W. McGann. 

New Mezxico.—Heavy rains last of September and first decade of Octo- 
ber caused extensive damage to roads, flelds, low-lying ranges, hay, 
alfalfa, and fleld crops. In the lower Pecos Valley the highest water 
oecurred on the 2d and caused much damage to dams and irrigation 
ditches. In San Juan County the highest water ever known was expe- 
rienced on the 9th and very heavy damage resulted. Water abundant, 
ranges fair, stock in good condition.—J. B. Sloan. 
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New York.—Damaging frosts were general on the 22d and 23d; much 
damage to buckwheat, corn, apples, and grapes. High winds on the 30th 
destroyed a third of the apple crop, but a sufficient quantity of excellent 
quality remained on trees. Fall work was delayed by rains, but the 
weather was favorable for wheat and rye, which were in excellent con- 
dition. Fall feed good; good flow of milk. Yield of hops, beans, and 
buckwheat about the average.—R. G. Allen. 

North Carolina.—The month was unusually dry, especially in the west- 
ern section, where the total precipitation was a trace or none whatever 
at eight stations. The longest period of drought occurred at Linville, 
where it lasted from September 5 to October 31, or 57 days. Plowing 
for winter wheat and oats was much delayed, and fall crops generally 
were injured by the drought. Cotton was practically all picked, and 
corn was all gathered at the close of October.—C. F. von Herrmann. 

North Dakota.—The greater portion of the month was cool and cloudy, 
with light to heavy rains in the eastern and northern sections, which 
not only delayed thrashing there, but damaged some shocked grain. 
The rains were very favorable for fall plowing, however, much of which 
was done during the month. Considerable grain, mostly wheat, was 
yet to be thrashed at the close of the month.—B. H. Bronson. 

Ohio.—The temperature and precipitation averaged below normal. 
Light frosts occurred during the first half of the month and heavy and 
killing frosts during the latter half. Wheat looked well, except in the 
south, where the weather was too dry. Rye was starting well. Corn 
husking progressed. Potatoes were dug, giving fair yield. Tobacco 
was curing well. Apples were picked and there was a good crop in the 
northeast.— Harry O. Geren. 

Oklahoma and Indian Territories.—Very dry weather and killing frosts 
caused much damage to growing crops. Fall plowing and seeding pro- 
gressed slowly, and much wheat was unsown over the southwestern 
counties, with early and late wheat needing rain to advance germination 
and growth. The bulk of the cotton crop was secured in fine condition, 
with fair to good yields of a good staple. Corn, kafir corn, forage crops, 
and late Irish and sweet potatoes were secured, with fair to good 
yields.—C. M. S.rong. 

Pennsylvania.—Soil was generally in good condition and farm work 
well advanced. Early sown wheat and rye were well set and growing 
rapidly, except in southwestern counties where injured by drought; late 
sown rather backward but of good color. A heavy corn crop was secured 
without material damage and husking was well under way. Late buck- 
wheat was damaged by early frosts on lowlands. Late potatoes and 
winter apples were excellent.—T7. F. Townsend. 

Porto Rico.—Heavy and excessive showers during the first twelve days 
caused some injury to small crops, but in general were beneficial and re- 
lieved the dry condition in the southern division. Cane made excellent 
progress. Considerable cane was planted for gran cultura. Cotton and 
coffee picking continued, locally, and some tobacco was sown. The yield 
of coffee was small as compared with last year. Small crops were gener- 
ally abundant. Oranges of a good quality became plentiful near the close 
of the month. Pastures and stock were in excellent condition.—E. C. 
Thompson. 

South Carolina.—Month exceptionally favorable for gathering ripened 
crops. Drought severe over central and western parts, and ground too 
dry for fall plowing or planting; moisture conditions better along the 
coast. Cotton all opened and nearly all was picked. Corn was nearly 
all gathered and other fall crops secured in excellent condition. A gen- 
eral heavy to killing frost on the 24th destroyed some unripe cotton 
bolls, but did little damage otherwise. The drought was injurious to 
truck and late root crops.—J. W. Bauer. 

South Dakota.—Month generally favorable for outstanding crops, seed- 
ing and germination of winter grain, and for maturing corn. As a result 
of September frosts, however, about one-fifth of the corn crop will not 
be marketable. Thrashing was about finished. A good crop of potatoes 
was nearly all harvested. At the close of the month winter rye and the 
limited amount of winter wheat sown were in good condition, range pas- 
turage was good, and the cribbing of corn was well begun. Plowing was 
rather backward.—S. W. Glenn. 

Tennessee.—The month was one of the driest in the past 22 years. 
Plowing and the seeding of winter grains were seriously hindered by the 
drought. Cotton picking progressed rapidly and by the close of the 
month most of the crop had been gathered. Tobacco was all housed 
and cured in fine condition. Corn ripened well and was generally 
gathered. Heavy to killing frosts occurred about the 2lst to 24th.— 
H. C. Bate. 

Texas.—Weather conditions were unusually favorable for harvesting 
operations, but too dry for successful seeding and late forage crops. 
Frosts were general over the northern half of the State during the last 
decade, but the injury was immaterial. Rainfall was general, except 
over the extreme northern panhandle counties, on the 24th to 26th. 
Saving of cotton crop in excellent condition was completed with practi- 
eally no loss. Gathering corn well advanced; yield generally good. 
Good progress made in the cutting and thrashing of rice; crop average. 
Sugar cane matured nicely and harvesting commenced. Seeding of 
grain general and active after the rains; increase in acreage probable. 
Gardens too badly damaged by dry weather to be benefited by rains, ex- 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, OCTOBER, 1904. 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 
The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
5 Monthly extremes. % Greatest monthly. Least monthly. 
= = = = = < 
| 
64.6 0.7 || Newbern ...........| 101 2 || 4stations..........., 25) 0.34 —2.15 || Citronelle .......... 2.08 || 12 stations..... | 0.00 
63.2 |— 0.6 Mohawk Summit... 109 6, 0-63 | Alpine............... %94 11 stations......... | 0.00 
62.7 OG 100 5 Pond. 0.95 | —1.59 || Russellville.........| 3.32 || 2stations...........] T. 
61.6 | + 02 —2 17] 2.74| +1.23 || Delta............. | 18.94 8 stations ...........] 0.00 
Colorado ...........--...4 46,7 |— 0.1 || Rocky Ford.........| 8 12 Breckenridge .......— 5 0.82 | —0.20 | Durango............ 
73.3 1,2 100 1,28 30 4.63 | +1.20 || Jupiter .............| 21.39 || Apalachicola....... -| 0.00 
< 64.6 0.6 Lumpkin...........) 101 24 29§ 0.40 | —2.49 || St. Marys........... 5.74 5stations...........| 0.00 
53.1 |+ 1.0 || Waukee ............ 4 || Earlbam............ 16 274 1.67 | —0.78 | Sioux Center.......| 4.43 || 2 stations........... 0.14 
Kansas .................¢ 59.0 |+ 1.5 | Medicine Lodge.....| 96 13 255 1,18 0.92 || Norton ............ | 3.65 || Macksville..........| 0.10 
Kentucky..............44 57.2 |— 0.5 || Irvington...........| 9 20 gig 52 | —1.66 | Manchester ......... 1.60 Bowling Green...... 0. 05 
Louisiana............... 69.7 |— 2.6 || Momroe............. 101 2 294 0.62 —2.35 | South Univ, Farm..| 2.13 | 8 stations .......... 0.00 
Maryland and Delaware.J 53.6 — 1.9  Boettcherville,Fred- 91 10 Grantsville, Md..... 14 319 2.62 0.60 | Darlington, Md..... 5.30 | Solomons, Md.......) 1.18 
erick, Md, 
47.4 88 10 Humboldt. 15 239 2.94 0.10 | Mackinac Island... 6.65 Adrian ............. | 0.65 
Minnesota ..............§ 47.4 + 0.6  Worthington......... 82 3 alls. 11 6] 3.50 | +1.30 | Maple Plain........ 6.88 | Hallock. ...........) 0.39 
Mississippi. GAS 1.3 || Leakesville ......... 100 Dueck Hill . 24 25 0.28 | —1.84 | Bay St. Louis........ 2.45 | 12 stations..........; 0.00 
0.5 Mount Vernon. .... 90 20 26 0.90 | —1.55 || Miami.... .......... 22 Be 
47.8 88 2 Grayling . 9 18] 0.30 0.50 || Hamilton........... 0. 00 
Nebraska ...............4 53.8 2.2 25 2.44 +O. ST £ 0. 20 
47.8 || Calfemte ...........| 1.20 +1.12 Lewer’s Ranch...... 3.60 Hawthorne......... 0.13 
New England*.......... 46.5 — 3.0 Hartford, Conn..... 81 18 Chatham, N. H., Il 31] 2.25 | —1.55 | Westfield, Vt......... 4.19 Berlin Mills, N. H..! 0.62 
Westfiekl, Vt. 
OW ... 51.9 2.4 || Vineland............| 10 || Layton ....... 15 31} 3.78 | +0.12 | Lambertville ....... 7.01 Atlantic oF. 1, 50 
53.0 0.3 | Carlsbad............| 18f 1.88 +0.82 | Fort Bayard........ 8.18 Springer. 
2.3 || West Berne.........| 84 10 || Paul Smiths ........ 8 315 3.20 0.22 | Franklinville........ 6.11 || 2stations. .........| 1.56 
North Carolina ......... 57.7 — 2.1 | Southern Pines .....| 93 244 1.38 2.23 | Rockingham. . 4.80 0.00 
46.6 4.2 || Dickinson...........| 87 1 | Berthold Agency 4 1.03 —0.12 | Ruxton. || 4 
ee 52.2 — 1.3 | Thurman..... -.| 92] 5,10) Orangeville 15 31 1. 50 0.69 New Alexandria.. 0, 25 
Oklahoma and Indian §Goodwater, Ind. 100 52 § Vinita, Ind. T 20 32 on | — 49 
63.4 1.2 SErick. Okla......... 100 36 2Cleo, Okla 20 0. 98 1.60 Durant, Ind. T...... 3.42 Frederick, Okla..... 0. 00 
53.4/4 21 Grant's Pass.... ... 98 1 || Klamath Falls . 17 2.57 0.31 | Gold Beach . O27 OF 
Pennsylvania ........... 6 1.6 |] 91 19 || Smethport.......... 2 2.87 —0.17 | Forksof Ne shaminy. 1, 26 
Central .| 9 56 Rio Blanco.......... 25.78 || San Juan ........... 3. 55 
South Carolina ..........} 62.4 — 0.6 | Clarks Hill.. — 12 Greenville, Santuc.. 26 24 1.10 | —2.09 || Charleston.... .....| 4.75 || Walballa ........... | 0.00 
South Dakota ........... i+ 16 | Brookings .......... 17 1.78 | +0.71 || Vermilion ..........| 6.67 || Rosebud............ 
Tennessee .............- ms |— e2| 10 0.71 | —1.78 | Wildersville........ 2.90 7stations........... T. 
Tete TT 0.9 Grapevine, Trinity, 102 3 Tulia. 24 26] 2.89 +0.44 | Kopperl ............ 10.50 | Jefferson ...........| 0.13 
Waxahachie. 
48.7 0.1 | St. George ......... 0-92 | +0.12 || Kelton.............. 8.00 || 4stations...........| T. 
55.7 94 11 | Burkes Garden...... 10 24 1. 35 2.08 || Dinwiddie.... .....| 3.09 || 2 stations........... 
Washington ...... .....§ 52.0 || Wilbur .............] 18 1.7: -0.74 | Clearwater..........| 7.52 || 2stations........... | 0.19 
West Virginia ........ 4.5 — 0.1 2 Moorefield Bayard . 16 28,29] 1.59 | —0.59 | Wellsburg..... 8,02 | GreenSulphur Sp’gs.| 0.40 
48.7 — 0.1 PrairieduChien.... 85 | 10,19 | Osceola ... 3.94) +1.35 || Medford............| 8.00 || Racine ............. 1, 47 
45.4 + 1.4) Fort Laramie....... 89 3 South Pass € ity. 4 18} 0.79 —0.02 || Alcova..............| 1.90 
| 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


cept in coast district. Pastures greatly benefited by recent rains.— Wil- 
liam H. Alexander. 

Utah.—Weather conditions were very favorable for farm work. Oppor- 
tune rains during the fore part of the month placed the soil in fine condi- 
tion for plowing, and fair weather later enabled this work to be pushed 
vigorously. At the close of the month early sown wheat was coming up 
in localities and doing well. The acreage sown to fall grain showed a 
large increase over that of last year. Beet gathering continued, with 
the yield generally above average. Ranges were fine, feed plentiful, and 
stock thriving.—L. Lodholz. 

Virginia.—The progress of crops throughout the major part of the 
month was considerably retarded by dry weather. Late seeding of tur- 
nips, wheat, oats, and clover advanced very slowly until the 20th, when 
a general rain fell in all portions of the State, except the southwest, and 
fall crops and pastures were much improved. The end of the month 
found crops in all sections in better condition than at the beginning.— 
Edward A. Evans. 

Washington.—The temperature was mild and very uniform, and there 
were many days without rain; therefore the month was very favorable 
for gathering late crops, such as potatoes, root crops, fall vegetables, 
and apples. Wheat sown in September and during the first week in Oc- 


tober was put into very dry soil. The copious rains of second decade 


germinated the wheat and put the soil in condition for seeding, which 
continued the remainder of the month.—G. N. Salisbury. 

West Virginia._-The weather during the month was very dry, with kill- 
ing frosts. Fall seeding was about completed, but wheat was germina- 
ting slowly and doing poorly on account of lack of moisture. Pastures 
were dried up, and the prospects were that feeding would begin earlier 
than usual. Stock were in fairly good condition. But little corn was 
husked, as fodder was too dry to handle. Apples were mostly gathered, 
but were rotting quite badly.—E. C. Vose. 

Wisconsin.—The heavy and continuous rains during the first decade 
interfered with the digging of potatoes to some extent, but resulted in 
no material damage to the crop, which was large and of excellent quality. 
Winter wheat and rye made excellent growth during the month. Fall 
work was well advanced. The latter part of the month was mild and 
very pleasant.— W. M. Wilson. 

Wyoming.—The month was unusually pleasant throughout the State, 
there being an average of 19 clear days during the month for the State. 
The temperature extremes were not unusual, and the precipitation aver- 
aged about normal. The month was extremely favorable for all live 
stock which were in excellent condition. The ranges afforded good feed 
for stock.— W. S. Palmer. 
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SPECIAL ARTICLES. 


STUDIES OF RAINDROPS AND RAINDROP PHENOMENA. 
By Wiison A. BentLey. Dated October 1, 1904, 

Our knowledge in regard to the mechanism of rain forma- 
tion, i. e., the precise manner in which the nucleus of each 
raindrop is organized and the method by which the aqueous 
material is added to the nucleus during its growth, so that 
eventually raindrops of considerable size are produced, has 
hitherto been very unsatisfactory. Equally so is our knowl- 
edge of the actual altitudes within the clouds at which various 
rainfalls originate, the relative quantities of rain precipitated 
from different clouds and storms, the dimensions of the indi- 
vidual raindrops, and their variation in different storms and 
in different segments of the same storm. The desire to add, 
if possible, a little to our knowledge regarding rainfall phe- 
nomena led the writer, in the autumn of 1898, to undertake a 
systematic study of the various rainfalls occurring at his 
locality. This study was continued during the six following 
years—1899 to 1904, inclusive—up to the date of this writing. 

I. METHODS OF OBSERVATION. 


During this period hundreds of samples of raindrop impres- 
sions were secured, including raindrops emanating from various 
storms, clouds, etc. The method employed was to allow the 
raindrop to fall into a layer one inch deep of fine, uncompacted 
flour, with a smooth surface, contained in a shallow tin recepta- 
cle about four inches in diameter, which was generally exposed 
to the rain for about four seconds, although a longer time was 
given when the drops fell scatteringly. The raindrops were 
allowed to remain in the flour until the dough pellet that 
each drop always produces at the bottom of the cavity was 
dry and hard. These dough pellets, which were found by 
careful experiment to correspond very closely in size with the 
raindrops that made them,' were then extracted, labeled and, 
photographed, or kept on file for reference, together with the 
attendant meteorological data, such as temperature, height of 
clouds, kind of storm, etc. Though some of the large drops 
were somewhat flattened by their impact upon the flour (and 
the pellets thus made were similarly modified), yet, on the 
whole, this method of securing raindrop impressions and of 
ascertaining their relative dimensions proved very satisfactory. 

The kind of storm, and the segment of the storm from which 
raindrops emanated, hour of the day, temperature, the kind 
and approximate height of clouds, their vertical dimensions, 
ete., and the occurrence or absence of lightning within the 
rain producing clouds directly over our locality were noted 
and filed with each sample of pellets. Some 344 sets of rain- 
drop impressions in flour, each containing a large number of 
individual raindrops, were secured by this method from 70 
different storms. 

These samples portray the general character of the rainfall, 
as it occurred during the progress of 15 general rainstorms, 
30 local showers and rains, and 25 thundershowers. A few of 
these samples represent merely isolated, incomplete cases, but 
most of them are complete sets and portray the character of 
the rainfall, relative size of drops, etc., throughout the whole 
cross section of a storm or shower, from the advancing to the 
receding edge. (See figs. 1 to 11. These photographs are 


' Drops of water about ¥, of an inch and 4 of an inch in diameter, 
suspended from the end of a broom splint and from a glass pipette, 
respectively, were carefully measured, and then allowed to drop into 
flour from heights of from 12 to 30 feet. The smaller pellets (,, of an 
inch) were of so nearly the same diameter as the artificial raindrops that 
it was difficult to detect any difference, although in some cases the pel- 
lets were slightly flattened by impact, with a corresponding slight in- 
crease in the longer diameter. The larger artificial raindrops (3 of 


an inch) produced pellets that were considerably flattened and had a 
longer diameter, exceeding by about one-third the diameter of the drop. 
Singularly enough, they were more flattened than was often the case 
with pellets obtained from the large drops of actual rainfall. 


the same size as the originals.) As our study progressed from 
year to year facts of much interest were brought to light, and, 
altogether, it proved very interesting and instructive. 

Il. DIMENSIONS OF RAINDROPS. 


Perhaps the most remarkable fact, early brought to our 
notice, was the astonishing differences in the dimensions of 
the individual drops, both in the same and in different rain- 
falls. While the larger ones sometimes possessed diameters 
of 4 and even § of an inch, the smaller ones were but 4}, to 
zy of an inch in diameter, and the occurrence of microscopic 
drops too minute to make an impression in flour (whose di- 
mensions were probably less than ;}, of an inch), was quite 
frequently noted. For the convenience of the reader, the 
various data have been compiled, so far as possible, in tabu- 
lar form. The relative frequency of the occurrence of rain- 
drops of various dimensions as they appeared in the 344 
samples from the various storms is given in Table 1. In the 
tabular classification of the drops, the following approximate 
dimensions were used to designate each group. Those termed 
“very large” exceeded } of an inch in diameter; those desig- 
nated “large” were from + to } of an inch; “medium,” ¥. to 
) of an inch; “small,” ,\; to jy, of an inch; “very small,” all 
whose diameter was less than ,'; of an inch. 


TABLE 1.—Number of samples, out of a total of 344, in which drops of 
various sizes were found. 


Size of drops. | Number. 
Very small..... 149 
288 
Medium ....... 254 
141 
Very large..... | 35 


As will be noted, the “small” and “medium” drops occur 
most frequently, each of them appearing in almost three- 
fourths of the samples, and next to them in the order of fre- 
quency come the “very small” and the large drops, each in 
nearly one-half of the samples. The very large drops were 
relatively rare, occurring in only 35 (or about one-tenth) of 
the samples. Although the small and medium-sized drops 
greatly outnumber the larger ones, it is to be noted that it 
does not follow from this that they furnish the bulk of the 
rainfall. 

III, DISTRIBUTION OF DROPS. 


In Table 2 the distribution of each of the various sizes of 
raindrops, or the number of occurrences within the various 
segments of rainstorms, is given. In compiling Table 2, only 
complete or nearly complete sets of raindrop samples were 
consulted, as was evidently necessary in order that the data 
should be homogeneous. These samples represent the distri- 
bution of raindrops within the various segments of 51 differ- 
ent storms, i. e., 9 general rainstorms, 23 thundershowers, and 
19 rain showers. 

TABLE 2.— Distribution of drops of various sizes over 51 storm areas. 


| 
East East Central West | West 
Size of drops, edge. portion. | portion. | portion. | edge. 
18 | 15 20 21 33 
37 41 46 32 32 
30 | 42 | 42 40 27 
18 | 26 23 23 | 8 
3 4 8 7 0 


It appears that in general the very small drops increase in 
number from the east edge toward the west or receding edge 
of a storm, and that of the drops of other sizes, each, as a rule, 
shows a progressive increase toward the center of a storm, but 
then decrease toward the west edge. While this law of dis- 
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tribution seems to be true as regards the raindrops precipi- 
tated from the whole number of storms under consideration, 
the exceptions to it are not rare, especially as regards certain 
kinds of storms. As an instance in point, the data seem to 
strongly indicate that there is a paucity of large and very 
large raindrops within the central portion of the larger and 
older thundershowers, as compared with certain outlying por- 
tions. (See fig. 9, showing a photograph of a sample set of 
raindrops collected from a large and old thundershower.) 

In general, the large and very large raindrops appear in 
much greater numbers and form a much greater percentage 
of the rainfall of the extra central, western, or receding storm 
segments than of that issuing from other segments. It seems 
to be a fact that, in general, showers renew themselves or 
acquire new vigor within the western or receding segments. 
It has been very frequently noted that the vast masses of low 
clouds (nimbus?), that might not inaptly be called “storm 
feeders,” commonly existing within the central and western 
storm segments, attain to their largest dimensions therein. 
Indeed, they ofttimes attain to such vast vertical dimensions 
that their expanding summits reach up to and merge into the 
cirro-stratus crest canopy of the primary storm, until at last 
they develop and transform themselves into secondary showers, 
becoming heavy rain producers themselves, as annexes to the 
primary showers. 

IV. INFLUENCE OF KIND OF CLOUDS. 

Another aspect of our study, viz, the character and amount 
of the rainfall that emanates from different clouds and from 
various combinations of clouds, both when existing separately 
one above the other and when intermerging one with another 
in continuous vertical masses, is of great interest and has re- 
ceived a large measure of attention. In general, two or more 
cloud strata exist when rain is falling; from some varieties of 
clouds precipitation, at least in appreciable quantities, rarely 
or never occurs. If rain occurs when two distinct and widely 
separated cloud strata exist, it by no means follows that both 
of them are rain producers. On the contrary, it often hap- 
pens that but one of them contributes rain or snow. 

Table 3 gives the number of occurrences of raindrops of 
various dimensions as precipitated from different clouds and 
combinations of such one with another. 

TABLE 3.—Size of raindrops received from each kind of cloud. 


| Size of raindrops. 
Kind of cloud. 


Medium. | Large. 


| sma L Small. 


Cumulus alone, 30 samples.............. ...... 17 
Nimbus or low stratus, 20 samples............. | 4 
Cirro-stratus, 33 samples 16 
Cumulus and nimbus, 25 samples..............| 
Cirro-stratus and nimbus, 90 samples.......... 
Cirro-stratus and cumulus, 53 samples......... 
Cirro-stratus, cumulus, and nimbus, 84 samples. 
Cirro-cumulus, 7 samples 


20 
48 
44 
84 

2 


| 


2The term “ nimbus” is here confined to low-lying clouds commonly seen in detatched 
masses scudding swiftly below higher clouds, 


In analyzing the data of Table 3, perhaps the most im- 
portant point clearly elucidated therein is the fact that (with 
one exception) all the “ very large” raindrops and about three- 
fourths of the “large” ones emanated from compound cloud 
masses whose vertical dimensions were very considerable. It 
is worthy of note that all the data and observations seem to 
lead to the conclusion that, in general, the size of each indi- 
vidual raindrop depends largely, if not wholly, upon, and in- 
creases with, the square of the mass of upper and intermediate 
clouds that each drop passes through on its earthward 
journey. 

The frequency of the occurrence of the various sizes of rain- 
drops from various clouds, as given in Table 3, is most in- 
teresting and instructive. Considering it more in detail, we 
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find that the simple low-lying cumulus clouds, the nimbus, the 
cirro-stratus, and cirro-cumulus, and the “cumulus and nim- 
bus,” produced no “very large” raindrops, and that these 
kinds of clouds gave altogether only fourteen samples con- 
taining drops classed as “large.” It seems that practically 
the whole of the rainfall shed from these low and intermediate 
clouds consists of “ very small,” “small,” and “medium” rain- 
drops. See figs. 1 and 2 for photographs of raindrops shed 
from low nimbus and cirro-stratus clouds, respectively. The 
largest percentage of “very small’’ drops occurred in the 
samples of rain shed from low nimbus (or low stratus?) clouds. 
(See fig. 1.) These various clouds (except the cirro-stratus) 
represent practically all of the cloud forms that exist at low 
and intermediate altitudes, and the fact that they rarely shed 
raindrops of large size is very significant and instructive, and 
has an important bearing on theories hitherto generally ac- 
cepted. 


| 
| 
} 
| 
| 
| 


Fig. 2.—Raindrops from high — clouds, taken at different 
ates. 

Analysis of the rainfalls of the high cirro-stratus alone, 
which are supposed to be due to the melting of snow crystals 
that issue from such clouds (see fig. 2), reveals the interesting 
fact that the raindrops, in general, correspond, as regards size, 
with the minute snow crystals that commonly issue from such 
high cloudsin winter. “Small,” “very small,” and “medium” 
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| Fig. 1.—Raindrops from low nimbus clouds, taken at different dates. 
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drops constitute the bulk of the rainfall of these lofty clouds. 
It would seem to be a fact that high clouds alone and low 
clouds alone, or, in fact, any clouds or combination of such 
lying and moving in horizortal strata, or possessing purely 
horizontal motion, are incapable of precipitating the large 
raindrops. These seem to be peculiarly the product of clouds 
that extend and move vertically. Often the high cirro-stratus 
clouds are associated with others lying at vastly lower levels, 
called the “nimbus” or, by some, “low stratus.” This cloud 
combination, although occasionally present during showers, 
especially old ones, is yet peculiarly a general storm-cloud 
combination, and much the larger portion of the rainfall during 
general storms issues from such widely separated but associ- 
ated cloud strata. The cirro-stratus, the upper component of 
this combination, exists at frigid altitudes, and almost cer- 
tainly precipitates moisture only in the form of snow, while 
the nimbus, or lower component, with equal certainty sheds 
moisture only in liquid form, as minute raindrops. The larger 
raindrops are rarely shed from such clouds, though those of 
quite large dimensions sometimes are. Small to medium drops 
constitute the majority, though very small and microscopic 
drops are greatly in evidence. Photographs of raindrops 
shed from these associated general storm-cloud strata are 
given in figs. 3,4,7. Fig. 4 portrays the character of the 
rainfall during the progress of a general rainstorm from the 
far south—-a West Indian storm, which was accompanied by 
lightning during its latter stages. 


Fig. 3.—Complete set of samples from the great general storm of August 
20, 1904. Duration of storm fifteen hours. One raindrop sample per 
hour was taken throughout storm. 

Consider that portion of the data of Table 3 treating of 
the rainfall shed by higher, thicker, and more complex cloud 
masses. The combined intermerging cumulus and cirro-stratus 
are often heavy rain producers, and demand special considera- 
tion. The very large number of medium-sized drops present 
within the samples from these clouds is very noteworthy, as 
is, also, the considerable number of large and very large drops. 
These clouds, when so commingled, often possess great depth, 
and a large percentage of their proper motion, or expansive 
drift, is upward in a nearly vertical direction. 

We now pass to a consideration of the rainfall shed from 
cloud masses possessing the maximum of thickness and com- 
plexity, i. e., the combined intermerging nimbus, cumulus, and 
cirro-stratus. See figs. 6, 10, and 11 for photographs of typi- 
eal samples. This cloud combination, though occasionally met 
with in general storms, is peculiarly a thunderstorm-cloud 
combination. Such complex cloud masses often possess ver- 
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tical dimensions of five or six miles, and occasionally attain, 
according to some observers, dimensions exceeding ten miles 
in thickness. Much of the expansion of such clouds, and 
especially is this true of newly formed showers, is exerted in 
a vertical direction, and a very large percentage of the moisture 
precipitated from them must, presumably, traverse through 
great distances of very dense mist or snow laden clouds be- 
fore reaching earth. The character of the rainfall shed from 
such highly composite cloud masses is, as might be readily 
supposed, diversified, and each group or kind of raindrop is 
well represented. The large drops among the samples are 
almost as frequent as those of medium and small size. The 
very large drops form a much larger and the very small ones 
a much smaller percentage of the total rainfall than is usual. 


Fig. 4.—Raindrops of great West Indian general storm of July 9, 1899. 
Duration, sixteen hours. Sample taken throughout day of July 9, one 
sample every seventy minutes. 


Fig. 5.—Raindrops of large and old thunderstorm of May 25, 1904. Dura- 
tion, fifty minutes. One sample taken every seven minutes. Last 
four samples were from high cirro-stratus clouds. 

For the reason that the larger raindrops are shed in con- 
siderable numbers only from thick, vertically expanding, com- 
plex clouds of this character, we may infer that the larger 
raindrops, whenever produced, are those that originate highest 
above the earth, and presumably as snow. From this it fol- 
lows that whenever the rainfall consists wholly or partly of 
such large drops, the presence of vast vertically extending 
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cloud masses is almost certainly indicated. This fact should 
possess much value in connection with cloud study and other 
meteorological work, because it enables us to quite certainly 
determine the presence or absence of such thick cloud masses 
within the various segments of storms, when their existence 
can not otherwise be ascertained by direct vision, owing 
either to the presence of dense masses of low clouds, or to 
the thickness of the rainfall. 
V. STUDY OF THE INITIAL RAINFALL. 


The first rainfall or precipitation that occurred from newly 
formed or forming showers received particular attention, be- 
cause it must reveal the character of the rainfall resulting 
from the initial efforts of the rain-producing agencies and 
also because of its unusually large percentage of very large 
and large drops. These large drops give ample demonstra- 
tion of the unusual vigor with which these initial rain-making 
operations are carried on. For photographs of typical sets of 
raindrops of newly formed thundershowers see figs. 8 and 11. 


Fig. 6.—Large thundershower raindrops of September 20, 1904. There 
were dense, low, nimbus clouds throughout this shower. Duration, 
one hour. One sample taken every seven minutes. 

The unusual character of such rainfalls is well shown in 
Table 4, and by the photographs. The large and medium 
sized drops appear in even larger numbers than do those of 
smaller denominations. The “ very large” ones occur in one- 
third of all samples, while the “ very small” ones are almost 
unrepresented. 

TABLE 4.—Relative frequency of the appearance and distribution of the 
drops within the various segments of newly formed showers. Eight different 
rainfalls, 45 samples. 


Segment of storm. 


Size of drops. 


| Kast | East | Central West | West irotal 
| edge. portion. | portion. | portion. | edge. ; 


ak 7 8 | 8 8 8 39 
4 8 | 8 6 5 31 


VI. LIGHTNING AND RAINDROPS. 

The character of the rainfall in connection with the occur- 
rence of lightning received, during our study, a large measure 
of attention. The endeavor was made to ascertain whether 
any connection actually exists between the raindrop dimen- 
sions, the copiousness of the rainfall, and the presence or ab- 
sence of lightning. 

60——2 
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The first column of Table 5 gives the general character of 
the rainfall, as shown by the 76 samples obtained during the 
progress of 25 thundershowers. It is to be noted that when 
these samples were taken the lightning occurred directly over- 
head, as distinguished from that occurring at a distance. 

The unusually large percentage of the numbers of occur- 
rences of “large ’’ and “ very large” raindrops will be noted, 
and is very significant and instructive. It was frequently 
noted that whenever the electric discharges were unusually 
frequent and powerful the rainfall was unusually thick and 
heavy, and consisted of raindrops of all sizes, the larger ones 
predominating. 

It was thought best, in view of the importance of this sub- 
ject, to compare this with similar data from other rainfalls 
unaccompanied with lightning and also with data from thunder- 
showers in which the electric discharges occurred at some 
distance away from that portion of the shower that furnished 
the raindrop samples. To this end, a similar number of 
samples, i. e., 76, from each of these kinds of rainfall was ex- 
amined, and this data is also shown in Table 5. 


TABLE 5.—Size of raindrops during lightning. 


} | 
Storms with Storms with| Storms 
Size of drops lightning | distant | without 
overhead. | lightning. | lightning. 


Very small ...... 15 31 38 
61 67 70 
Medium ......... 64 63 57 
58 23 22 
Very large ....... 23 3 1 


The data here given afford good ground for the belief that 
a connection actually does exist between the dimensions and 
relative frequency of the raindrops and the occurrence of 
lightning. It may be added that, irrespective of direct rain- 
drop testimony, this conclusion is very strongly supported by 
a number of independent observations of the portions of the 
clouds wherein the electric discharges originate. In general 
the latter were observed to originate within (as distinguished 
from merely passing through) the thickest and densest por- 
tion of each shower under observation, and it was quite cer- 
tain that from this portion the heaviest rainfall and largest 
drops were being precipitated. Lightning seems rarely to 
occur when the raindrops fall scatteringly; although in such 
cases the drops are almost invariably of very large size. 


Fig. 7.—Samples from general rainstorm. Taken in 1899, 


Touching this point (thickness or thinness of the rainfall) 
the testimony of the raindrops of the 76 samples secured when 
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lightning was directly overhead is of interest. Our notes 
show that the rainfall was very thick and heavy as regards 33 
of them, was moderately thick and copious as regards 31 of 
them, and was thin or scattering in only 13. 

As is well known, electricity, or electric charges, exist upon, 
or confine themselves to, the surfaces of objects, as snow crys- 
tals, raindrops, ete. It may well be that the cause of lightning, 
or rather the causes that operate to impart excessive elec- 
tric charges to the raindrops, the collective discharging of 
which produces the phenomenon of lightning, may be largely 
due to processes in operation far up within the clouds, where 
congelation and crystallization take place. Snow crystals are 
frequently, if not invariably, highly charged with electricity. 
Moreover, such crystals and granular snow nodules possess 
enormously large surfaces, as compared with their bulk. 
Their conversion into raindrops would enormously reduce the 
surface area of the transformed, consolidated aqueous mass, 
and would accordingly transfer and concentrate upon a single 
vastly smaller globular surface, i. e., the surface of a single large 
raindrop, the charges formerly disseminated over the surfaces 
of one or perhaps a large number of snow crystals, or flakes 
of snow, or granular snow pellets. It is quite conceivable 
that the larger drops, at least, may often receive in this man- 
ner electric charges far in excess of what they can retain, 
and especially may this be true, when, in addition, they re- 
ceive supplemental charges by overtaking and merging with 
smaller drops while falling. In this connection, it is of inter- 
est to state that the few instances on record (in autumn and 
spring) when the snow from thundershower clouds, owing to 
the relativaly low temperature, descended unmelted to earth, so 
that its character reveals itself, it was found to consist of 
large pyramidal-shaped granular snow pellets. 


Fig. 8.—Rather small, newly formed, thunder and hail shower. 
1904. Duration, fifteen minutes. 


July 1, 


It is to be noted that the surface area of a given mass of 
aqueous material in the form of mist drops is enormously re- 
duced merely through its conversion into granular snow, be- 
cause granular snow itself is formed through the condensation 
of myriads of minute rain or mist drops upon snow nucleii, 
and their subsequent conversion thereon into ice by freezing. 

Concerning the many minor phenomena connected with the 
formation and precipitation of rain, one that is of considerable 
interest and at times seemingly inexplicable is the descent to 
earth (often simultaneously with vastly larger drops) of great 
numbers of exceedingly minute microscopic raindrops, pre- 
sumably less than +}, of an inch in diameter, and so very light 
that they descend quite slowly. This phenomenon, which oc- 
curs during very violent, as well as during gentle, rains and 


MONTHLY WEATHER REVIEW. 


Ocroner, 1904 


showers, would seem to furnish reasons for supposing that the 
air directly beneath such showers does not move violently 
upward and enter the vortex of such storms. It is obvious 
that if it did it would buoy up, or carry upward with it all 
such light minute raindrops, and prevent their descent to 
earth. The inference seems plain that the warm, moisture- 
laden, inflowing lower air that supplies such storms with fresh 
quantities of moisture is drawn from some distance away from, 
and around them, and undergoes its initial expansion before it 
reaches the near vicinity of such storms, and hence flows into 
them as somewhat elevated, horizontal, converging air currents. 


VII, WEARING AWAY OF RAINDROPS WHILE DESCENDING TO EARTH. 


A factor of some importance, though perhaps not often con- 
sidered, is the erosive and evaporative action upon the falling 
raindrops or snow crystals of the relatively dry and cloud- 
free air spaces between two clouds, or, more particularly, be- 
tween cloud and earth. Each raindrop doubtless loses appre- 
ciably through this cause, and (barring collisions and merging 
with its fellows) is somewhat smaller when it reaches the earth 
than when it first left the clouds. The percentage of loss 
that each raindrop undergoes must obviously vary from time 
to time, with varying conditions. As is well known, raindrops 
of considerable size are sometimes completely evaporated 
while passing through warm, dry air, and fail to reach the 
earth. Such phenomena are sometimes noted over desert re- 
gions, where considerable rainfalls may be dissipated in this 
manner. Reasoning from the foregoing, and from other ob- 
served facts, it seems quite certain that rainfalls consisting of 
microscopic drops may quite often be shed from large cumu- 
lus and other clouds (although of course in minute quantities 
only) and yet fail to come under our observation, because re- 
absorbed while on their earthward journey. 


Fig. 9.—Thundershower raindrop samples. Taken in 1899. 


A phenomenon of much interest and significance, and one 
that would seem to nullify some accepted theories, is the oc- 
casional occurrence of rainfalls consisting entirely of drops 
of nearly uniform size. The drops are sometimes of large 
and sometimes of small dimensions, and they have been seen 
to fall both thickly and scatteringly. Although not common, 
yet rainfalls of this character, and particularly isolated samples, 
taken at one time and another during various rainfalls, are 
far from rare; 26 samples, among our total of 344, were of 
this character. Two of these consisted of very small drops, 
nine of small drops, ten of medium drops, and five of large 
or very large drops. In addition, many samples (though not 
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so classed) consisted almost wholly of uniform drops. It 
seems impossible to conceive of any combination of circum- 
stances or action of natural forces, whether by liquid merg- 
ing, condensation, or otherwise, by which all the myriads of 
small raindrops which, according to the theory of liquid merg- 
ing, must fill the cloud spaces and regions far below them, 
could be drawn, forced, or merged together, and incorporated 
within the uniform sized raindrops, so that the latter only 
would be left to fall to earth. We seemed forced to the con- 
clusion that such uniform sized drops, and especially the 
larger of these, are due to the melting of snow crystals or 

ranular snow. As is well known, snowfalls often occur in 
which the individual crystals, or granular snow pellets, are of 
practically uniform dimensions. 


Fig. 10.—Great thundershower of September 3, 1904. Shower was ac- 
companied by vivid and frequent lightning. Duration, one hour. One 
sample taken every five minutes. ; 


VIII, DUAL ORIGIN OF RAIN, 


In view of all the facts and data at hand, we seem to have 
the best of grounds for assuming that rain often has a dual 
origin; that there are, in general, two distinct processes con- 
cerned in the formation and precipitation of rain, or of snow 
from which rain ultimately results. These processes might 
not inaptly be termed the fluid and the solid (or crystalline 
or snow) processes. Though each of these processes may and 
doubtless often does precipitate moisture independently of the 
other, more frequently they unite and aid or supplement each 
other in the work of rain making. Granting the truth of this 
“dual” theory of rain formation, all the seemingly inexplica- 
ble phenomena connected with the formation and precipitation 
of rain, such as the manner of the growth of raindrops and 
their attainment to a large size, the formation of uniform 
sized drops and of large, scattering drops, the occurrence of 
perpetual snow upon the summits of isolated peaks, even in 
the Tropics, etc., become plain and are easily and completely 
explained. It now becomes of much interest to ascertain 
which process performs the major part of the work of rain 
making. Our present knowledge regarding this point is yet 
incomplete, but the data so far collected, as well as the infer- 
ences to be drawn from well-known general facts and consid- 
erations, point strongly to the conclusion that the crystalline 
or snow process performs the major part. Reasoning from 
the well-known laws governing the precipitation of solids 
from a fluid or liquid medium, it is obvious that the lower air 
(which, it is to be noted, contains the bulk of the moisture 
within the atmosphere) can not, in general, precipitate large 
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quantities of moisture in the form of rain or snow until it is 
carried upward to considerable heights, and is greatly cooled 
thereby. Almost invariably, while showers and rainstorms 
are in progress, extensive air spaces exist between cloud and 
earth that are, by nature of their relatively higher tempera- 
tures, actually dry and vapor thirsty. Usually these air spaces 
are from 3000 to 5000 feet thick and free of clouds of any kind. 
Such cloud-free air spaces do not even hold all the moisture 
they can hold in solution in an invisible state, as otherwise 
clouds would inevitably form and fill the whole space between 
cloud and earth. The base of the lower cloud strata is merely 
the boundary, the meeting point, of two volumes of air, the 
upper of which is over saturated, and becomes more so with 
increase of altitude; the lower one is not saturated with 
moisture and becomes progressively drier (because its tem- 
perature increases) as the earth is approached. Obviously, 
then, at the base of the clouds (and for some distance up- 
ward) the air does not contain much more moisture than it can 
hold in an invisible state, and, accordingly, is far from being 
in a condition to precipitate large amounts of rain or snow. 

We may rightly conclude that the rainfall shed from such 
low clouds consists wholly of small raindrops, and is in incon- 
siderable quantities. From this it follows that we must look 
to altitudes much more lofty for the source of those enormous 
quantities of water that often fall during our heavy rainfalls. 
This region of what we might term maximum precipitation 
may be assumed to vary greatly in altitude according to time 
of year, violence of storm, etc., but, in general, its altitude 
must be so great that it is quite certain that much, probably 
the the major part, of its moisture is precipitated in the form 
of snow. Since particles of moisture precipitated within this 
region and within the summit portions of the storm clouds are 
colder than those of lower cloud levels, and have an oppor- 
tunity of collecting cloud and mist particles throughout the 
whole vast extent of the clouds below them, they must ulti- 
mately attain to much larger size than those from lower 
regions, and can thus be distinguished from them. Assuming, 
accordingly, that the larger raindrops issue from the upper 
portions of the clouds and are due to the melting of snow, or,. 
conversely, that the smaller ones originate by liquid processes 
alone within the lower clouds, we have a means of approxi- 
mately ascertaining which process produces the major part of 
the rainfall. We have only to group together the individual 
raindrops (flour pellets) within the samples secured during 
various rainfalls, and weigh each group separately. Samples 
containing 244 individual raindrops from four typical thunder 
clouds were used for this purpose. The number of large and 
very large drops within these four samples numbered 63, and 
weighed 26 grains, troy. The number of medium, small, and 
very small raindrops numbered 181, and weighed 11 grains, 
troy. Assuming these respective groups, and weights, to ap- 
proximately represent the portions of the rainfall due to the 
melting of snow, and to purely liquid processes, it would seem 
that the major portion of the rainfall of thundershowers 
is of a snow origin. 

Regarding the rainfall of general storms, the portions of 
the rainfall respectively due to the melting of snow, and to 
liquid processes alone, are most difficult of estimation, because 
often a portion of such rainfall, although consisting of small 
raindrops, emanates from the high cirro-stratus clouds, and is 
almost certainly due to the melting of minute snow crystals. 
However, the bulk of the rainfall usually emanates from cer- 
tain circumscribed portions of such storms, and this major 
portion (heaviest rainfall) often consists of large, medium, and 
small raindrops, and approaches in character somewhat closely 
to that shed from thundershowers. .Moreover, the clouds 
within such portions of general storms are often thick and 
extend upward to vast heights, and the places of origin of the 
various denominations of raindrops within them are probably 
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not very different from those of thundershowers. For com- 
parison, four samples of raindrop pellets from general storms, 
taken during heavy rainfalls, were consulted, and the drops 
grouped, divided, and weighed in the same manner as in the 
case of the thundershower samples. The four samples con- 
tained 205 raindrops. But ten of these were of large size, 
though there were 46 of medium size. The number of small 
and very small drops numbered 149. 


Fig. 11.—Great thundershower, newly forming, of August 14, 1904. This 
shower was accompanied by vivid and frequent lightning, and un- 
derwent many partial intermissions and renewals. Duration, fifty-five 
minutes. 


The large and medium drops were grouped into one class, 


and the small and very small into another,and weighed. The 
former weighed 6 grains, troy, the latter 4 grains, troy. This 


would seem to indicate that the major portion of the rainfall, 
even during general rainstorms, emanates from great heights, 
and is probably traceable to snow origin. It is true that in 
making these estimates no allowance has been made for the 
liquid raindrops and aqueous material that, through merging 
and other processes, were probably added to and incorporated 
with those classed as of snow origin. This may sometimes, 
and in some instances, be considerable. But after making all 
due allowances for this and other uncertainties, the fact re- 
mains that the very large and possibly the major portion of 
the rainfall in all climes is due to the melting of snow flakes 
or granular snow. As having a bearing on this point, it may 
be well to quote Mr. Maxwell Hall, of Jamaica (see Monruty 
Weartner Review for May, 1904, page 230). Mr. Hall, refer- 
ring to the expansion of the cumulus clouds and the con- 
version of their summits (while mushrooming out) into 
cirro-stratus clouds, says: “ By means of a sextant it was 
found that the average heights of such well-formed rain pro- 
ducing cumuli was as much as six miles. At this elevation 
the temperature is below zero, and strato-cirrus must consist 
of finesnow. This fine snow ultimately falls by its own weight, 
and, melting, produces those gentle after rains that follow the 
heavy rains and squalls of the (central) cumulus.” The pho- 
tographs of thundershower raindrops in figs. 5 and 6 illustrate 
the general character of the rainfall of such showers as Mr. 
Hall describes. Groups 1 to 3 of fig. 5, and 1 to 6 of fig. 6, are 
typical of the heavy rains of the central cumuli, while 4 to 7 
of fig. 5, and 7 and 8 of fig. 6 are typical of the gentle rains 
due to the melting of the snow crystals shed by the cirro- 
stratus clouds, such as Mr. Hall mentions. Sometimes such 


striated cirro-stratus clouds assume curious rounded flocculent 
shapes or convolutions, their under sides seeming, in fact, to 
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bulge downward in places, and groups 4 to 7 of fig. 5 possess un- 
usual interest, as they fell from flocculent, bulging, cirro- 
stratus clouds of this character. 

In conclusion, it seems hardly necessary to add that the 
mechanism of rain formation and the phenomena connected 
therewith is of great interest and import, and should receive 
from scientists a larger measure of attention than hitherto. 

It seems certain that systematic study of this and allied 
phenomena would, through the increase of our exact knowl- 
edge regarding it, richly repay patient and thoroughgoing 
investigation. Aerophiles, containing self-registering instru- 
ments, might, with advantage, be sent up into the clouds 
during various rainfalls, and the messages they would bring 
down would doubtless greatly increase our knowledge of the 
temperatures, humidity, electrical conditions, ete., of that mys- 
terious cloudland realm, so rarely entered and of which we know 
so little. As yet we know not to a certainty the exact heights 
of the various rain-producing clouds or strata, or how far 
within the clouds above their bases precipitation first com- 
mences. Neither do we know the temperature or humidity 
within the various “lows” and “highs,” or within thunder 
and storm clouds, nor the variations of these with correspond- 
ing altitudes within cloud-free regions outside storm areas. 
Our knowledge of the highest altitudes attained by the upper 
clouds within the various segments of general rainstorms is 
most unsatisfactory, and we know but little of the ultimate 
maximum altitudes to which water vapor ascends. 

As Professor Abbe says, referring to recent balloon ascents 
in Europe, when heights of 10,000 to 20,000 meters were 
attained (Monruty Weatuer Review, June, 1904, pp. 276-277): 

The air that descends in our areas of high pressure and that which 
flows out of the polar regions may come from the upper limits of the 
atmosphere, and with equal probability the air that ascends in our areas 
of low pressure may continue its journey upward to those same heights. 
* * * We at the bottom of the atmosphere are nearly as unconscious 
of the commotion above us as are the animals at the bottom of the ocean. 


THE ADVANCEMENT OF METEOROLOGY. 


By T. H. Davis. 


In Prof. J. M. Pernter’s letter, which appears in the May 
issue of the Monruty Wearuer Review, there are two para- 
graphs that all sincere meteorologists should “read, mark, 
learn, and inwardly digest.’ Speaking on the discovery of the 
correct physical basis, he states: 

This basis will never be discovered by means of experiments in pre- 
dictions, which are, for the most part, matters of personal judgment, 
but only through long-continued, rigidly exact, genuine research, with the 
aid of physical methods, by men equipped with a complete knowledge of 
physical, meteorological, and mathematical sciences. 

Again he states: 

Work, hard and thorough work, for many years, and not a game of 
chance in experimental predictions, is what is required in this matter. 

Scattered through the United States are a number of sta- 
tions for the regular observations of meteorological phe- 
nomena. These are in charge of trained men, who regularly 
make observations of temperature, pressure, humidity, wind 
(direction and rate of travel), conditions of weather and so 
on, as directed by the Central Bureau in Washington. To 
these clever, educated men this work, speaking generally, 
must after a time become quite mechanical, and they must 
feel, after recording their observations, producing weather 
maps, and replying to numerous telephonic inquiries through- 
out the day, that those duties are all that is required of them, 
and really they should be, because they are more arduous 
than is generally supposed. For this reason it is only now and 
again, at long intervals, that we see any special investigation 
reported as having been made by any of the weather ob- 
servers. 

Now, all who are truly interested in meteorology possess an 
ardent desire to see it included in the realms of the exact sci- 
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ences, but it does not seem that it will make much progress 
thither so long as we are satisfied with “highs and lows’”’ and 
supposed results which should mature from supposed absolute 
mathematical calculations. These latter are necessarily of the 
greatest possible value to the science, but it hardly seems that 
we shall arrive at a fundamental basis on these alone. 

Hypotheses and theories whose nativity spring from deep 
mathematical calculation need much in the way of actual oc- 
currence for their confirmation. 

In meteorology we are dealing with a subject particularly 
profound and full of difficulties and easy snares. For ex- 
ample, consider the theories of cyclones and cyclone forma- 
tion. Although these are considered to have been pretty 
well worked out, yet there seems to be no investigator who 
can state absolutely why cyclonic areas first appear on the 
western coast (mainly in the northwest), on the southern coast 
bounding the Gulf, or from the southeast. Neither can we 
find absolute facts which explain the varied paths of the 
western cyclones as they pass across our continent toward the 
Atlantic Ocean, nor have we any sure data for explaining their 
erratic rates of travel. All that seems to be attempted in this 
direction appears based on supposition and experience rather 
than on fixed and definite laws. The forecasters have certain 
rules on which to base their forecasts, but evidently these are 
not always justified by the facts. What, then, should be done 
to promote and maintain the dignity of meteorology as a sci- 
ence? Does it not seem that rigid research in other places 
than the Central Bureau is necessary ? 

It does seem that patient, qualified scientists, not necessarily 
civil servants by examination, devoted to the science, should 
be appointed in selected districts to make research into the 
meteorological phenomena and weather conditions for that 
specific locality, to record their results, and periodically make 
report of results as based on actual occurrences. These, 
passed on to the Central Bureau, could be further studied, and 
hypothetical reasoning would be proved or disproved by con- 
tact with the phenomena that have actually occurred as care- 
fully observed over a period of time. Research, patient and 
faithful observation by independent men, as above outlined, 
would do very much in methods by which fundamental prin- 
ciples could be accurately established. Accident will never 
bring them, for the subject is too abstruse to admit of any- 
thing of the kind. 

What ought to occur under certain conditions, and what 
does occur, are too often at variance, and it is for the mainte- 
nance of the conformity of these two conditions that devoted 
meteorologists should use all their energy and thought, to- 
gether with true and faithful observation of actual facts. 


THUNDERSTORMS AT TAMPA, FLA. 


By Joseru BILy, Jr., Assistant Observer. 


Thunderstorms at Tampa, may be divided into two classes; 
those of the summer, which occur from May to September and 
are of great frequency, and those of the cooler months, which 
are distributed from October to April and are of but occasional 
occurrence. Storms of the former class are in nearly all cases 
of local origin, due to the convectional overturning of ascend- 
ing air currents, but the thunderstorms of the winter type 
present a different character, and accompany cyclonic areas 
which drift eastward from Texas or the west Gulf of Mexico, 
and whose centers pass from 200 to 500 miles to the north- 
westward of Tampa. 

During the summer months cyclonic disturbances are of 
rare occurrence in this region, being confined to northern lati- 
tudes. The cyclones of the West Indies, after recurving from 
their westerly course in West Indian waters, generally pass 
northward so far to the east as to give Tampa fair weather; 
or, when continuing on their westward drift and crossing the 
Gulf of Mexico, their centers are such a distance to the south 
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and west of Tampa that only occasional showers are expe- 
rienced. When the centers of these storms pass in proximity 
to Tampa heavy rains and high winds result. Thus we see 
that but for the frequent occurrence of local thunderstorms 
in the summer the sources of rain are limited. The geo- 
graphical form and location of central and southern Florida, 
a peninsula surrounded by large bodies of water, admit of 
this pronounced summer type of climate. There is thus a 
daily interchange of air between land and sea, except when 
interrupted by movements of vast eddies in the atmosphere, 
known as areas of high and low pressure. 

The summer thunderstorms are noticeably mild when com- 
pared with those of a continental climate. The thunder is 
not loud, but a copious rainfall is a characteristic that may 
always be observed. These conditions seem to be the reverse 
of those in the interior and northern portions of the United 
States, where but little rain accompanies a mild thunderstorm, 
the heavy or copious rainfall being a marked feature of the 
severe thunderstorms of those regions. 

During the warm season of the year when weather condi- 
tions are dominated by a permanent area of high pressure off 
the south Atlantic coast, the prevailing winds over west-cen- 
tral Florida are from south toeast. The nights, as a rule, are 
clear after 10 p. m., but with the rising of the sun in the morn- 
ing the lower stratum of air becomes rapidly heated, causing 
ascending currents, and by 7 a. m. cumulus “rolls” are seen 
springing into life on the horizon. These white “ ball-like ” 
clouds increase in number and size during the forenoon, 
and become in the early afternoon closely packed masses, 
from the edges of which protrude miniature mountain peaks 
or overgrown cumulus clouds with evident augmentation or 
“ bubbling over” at the summit. Up to the time of maximum 
cloudiness the atmosphere is sultry and oppressive, but with 
the breaking of the storm and the downpour of rain, attended 
by a gust of wind, the temperature falls several degrees, which, 
with the decrease in humidity, produces an interval of relief. 
After the storm the clouds break away to some extent; the sun 
comes out, evaporating the fallen rain; the temperature tends 
to rise to its normal, and again the atmosphere is as sultry and 
oppressive as before the storm. The sky continues partly 
cloudy till evening, when the clouds decrease and disappear 
in the early night, while the air becomes cool and compara- 
tively refreshing. 

These storms have their greatest frequency in the afternoon, 
but occur in the forenoon as well as early night. Their pre- 
vailing movement is from the eastern quadrant, with a second- 
ary frequency from the southern quadrant. They have, 
however, been noticed to move from all points of the compass, 
and at times the storm appears to be stationary. Nor are 
they of great diameter. There have been several occurrences 
of heavy rain accompanying these “locals” over the southern 
section of the city while in the northern portion only a trace 
or no rain fell; and a reverse of these conditions has also been 
known, all depending on the location and direction of move- 
ment of the center of the storm. As many as four distinct 
and separate thunderstorms have been noticed at the same 
time. 

During the past fourteen years, 1890-1903, there have been 
six days with three thunderstorms occurring at various por- 
tions of the same day, and forty-two days with two such oc- 
currences, distributed as follows: 
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The damage caused by the storms of the summer type is light, 


n- 
O- 
1e 
re 
d 
l- e 
g 
1- 
ls 
e 
3- 
4 
Tr 
y 
r 
r 
3 


as compared with the damage by lightning in higher latitudes. 
The preference of the lightning is for telegraph poles, trolley 
wires, and trees, the houses destroyed being few. 

With the approach of the cooler months there is an increase 
in the number and movement of areas of high and low pres- 
sure, and a tendency to move across the southern portion of 
| the United States. It is to this class of low-pressure areas 
: that move eastward from the west Gulf of Mexico that thunder- 
i storms of the winter type owe their existence. Thunder- 


storms do not always occur in connection with these areas of 
low pressure, the exceptions being when they move north of 
northeast by way of the lower Mississippi Valley, or when the 
temperature is low, and when there has been considerable 
cloudiness preceding the rain area. 

The thunderstorms of the winter type invariably move over 
Tampa and the vicinity from west to east, or southwest to 
northeast. Prior tothe breaking of the storm the wind blows 
steadily from the southeast for some time, having shifted to 
that position from a southerly point, the atmosphere is very 
oppressive, the temperature is high, the sky, which had been 
partly covered with clouds of cirrus formation, becomes over- 
cast with a dark stratus layer, while huge cumulo-nimbus 
clouds appear on the western horizon. After the clouding of 
the sky the southeast wind lightens, and for a short while 
there is almost a lull, which is followed by a strong gust from 
the northwest, and the storm breaks in earnest. The down- 
pour of rain begins almost instantly with the change of wind, 
but is not quite so heavy as that which accompanies the 
“locals” of the summer type. These storms are more severe 
than those of the summer type, although of about the same 
average duration; the thunder is louder, the lightning more 
vivid, while the wind, which shifts to the northwest at the 
commencement of the storm, continues brisk for about an 
hour or so. Generally they are followed by cooler weather 
lasting a day or two, accompanying an area of high pressure 
which moves southeastward to the Gulf States in the rear of 
the cyclonic disturbances. 

The occurrence of these storms is not confined to any por- 
tion of the day, but the greatest frequency is in the middle 
afternoon. Of this type of thunderstorms during the four- 
teen years, 1890-1903, there have been but four days with two 
such occurrences to their credit, distributed as follows: 
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The transition period from the winter to the summer type 
occurs during the month of April, when low-pressure areas 
from the west Gulf of Mexico become rare and the diurnal 
changes of weather assume their ascendancy. The south At- 
lantic area of high pressure now becomes the influencing 
factor. 

To enable the ready recognition of thunderstorms as be- 
longing to either of the two types, summer or winter, during 
the transition periods in the spring and autumn, a brief syn- 
opsis of the principal features of each type is given as fol- 


lows: 
SUMMER TYPE. WINTER TYPE. 
BAROMETER. 

Falls at a steady rate be- Is low and falls up to the 
fore storm, rises at outbreak time of breaking of storm; 
of storm, and resumes its then rises rapidly and con- 
regular diurnal course after tinues to rise until the crest 
the passing of the storm. of the high-pressure area 


passes to the eastward. 
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TEMPERATURE. 

High before the storm; The maximum for the day 
falls during storm, but rises occurs just before the storm; 
afterwards and assumes its the temperature falls during 
normal for rest of the day. the storm and is low after- 

wards. 
HUMIDITY. 

Highest at outbreak of the Highest at outbreak of the 
storm; decreases during the storm; decreases during the 
storm, but increases to some storm and is low after the 
extent after the storm. storm. 


PRECIPITATION, 


Rain falls in heavy showers, Rain falls heavily during 
though generally there is a first half hour or hour of a 
steady downpour; the ending thunderstorm, then becomes 
is abrupt. light, and usually ends be- 

fore last thunder. 
WIND. 

Easterly before the storm; Steady southeast before the 
shifts to fresh or brisk south- storm; shifts to brisk north- 
west or west at breaking of west at outbreak of storm; is 
storm, decreasing in force fresh toward end of and after 
shortly afterwards. the storm. 


TABLE 1.—Number of days with thunderstorms at Tampa. 


ber. 


2s 
1890. . sees 0 0 6 6 5 4 1 0 0}. sews 
1891... 0 0 0 4 0 2 2/11 1 0 0 0 20 —36 
0 0; 0; 7 1/10) 16 7 0 0 41 —15 
2 3 4 4 6,18) 14 5 4 1 2 1 64 + 8 
1894... 1 1 2 2 8 13 7 6 5 0 0 1 46 10 
1895... 1 0 2 4 6 5 9/17 3 0 0 0 46 —10 
2 1 2 2 3 7/11) 18 4 0 45 
1897... 0 1 1 é 1 11; 10); 12 4 1 0 0 46 —10 
1898... 0 2 0 0 1 18 8 | 16 5 1 0 1 47 —9 
1899... 2 4 1 3 3/17 | 11] 12) 12 2 0 0 67 +11 
By Sececccccesveeesess 1 2 3; 5 5 | 15 | 22 | 22 5 8 1 1 85 +29 
seen 1 y 20)! 24 3 1 79 +23 
1902... 0 3 3 2 9 6 13)15 18 3 0 1 68 +12 
1903... 4 1 8 3 7115 | 2% | 22 8 0 2 1 97 +41 
2/ 3; 4/10/12) 14) 6; 1.40.4) %56)...... 
4; 4; 9) 9/18); 2/2/13; 8; 2; 1 97 36 
0 0) 1 2 5 1 0 20 + 8 


*Average for the entire period. 


Table 1, containing the monthly and annual number of days 
with thunderstorms for fourteen years, April, 1890, to March, 
1904, shows that the average annual number of such days is 
fifty-six. In 1891 there was an average of one day with a 
thunderstorm in every eighteen days, while in 1903 the aver- 
age was one such day in every four days; the average for the 
fourteen years is an occurrence of one day with a thunder- 
storm in every seven days, or one each week. 

Table 2 gives the number of thunderstorms for each month 
and year for fourteen years from April, 1890, to March, 1904. 
Here we have an average of 60 thunderstorms for the year, or 
one to every six days, while the average annual number of days 
with thunderstorms is fifty-six, making a general average of 
fifteen thunderstorms to every fourteen days with thunder- 
storms, or an occurrence of two thunderstorms on one day of 
every fourteen thunderstorm days. The greatest annual num- 
ber was 122 in 1903, an average of one thunderstorm to every 
three days; the least was twenty in 1891, an average of one 
thunderstorm to every eighteen days. The greatest monthly 
average is fifteen for August; the least is 0.4 for November 
and December. The greatest number of thunderstorms in any 
month was 38 in July, 1903, these occurring in twenty-six days. 
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TABLE 2.—Number of thunderstorms at Tampa. 


. 
2/4 
0; O} 4] 2] 2/141} 1] O —40 
0; 7] 0} O| 41) —19 
2}; 3| 4] 5| 4; 1; 2} 1| 6 | +9 
2] 2] 8/13] 6| O| 1! 47| —18 
1; 0| 2} 5| 4/11/20! 3) ©| 0] 50| —10 
2} 1| 2] 2] 3] 4] 0] oO} 45) —15 
Oo} 1/ 2] 4] 2/11/10) 4) 1) 0] O| —13 
2} 1/14] 1; O| 1| 47] 
2) 3| 6| 5|16| 22) 1) 1| 88) +28 
2} 4] 2] 15) 3) 0} O 80 +20 
3/ 2] 9] 6/14/19) 1| 7| 413 
4| 1| 8| 83] 9|25|38|23/ 2| 1| 122] +62 
Average 2} 3] 3| 5/12/18/15| 6| 1104/04] 60)...... 
4/10! 6| 25/ 38/25/13) 2! 1] 122 62 
of of 2} 5] 1] oO] 2] +9 


*Average for the entire period. 

The maximum period of successive days with thunderstorms, 
for each month and year, from April, 1890, to March, 1904, is 
given in Table 3. The longest period is seventeen days in 
1903, from June 29 to July 15, inclusive; the shortest maxi- 
mum period of any one year, three days, occurred in 1897. 

The longest maximum period of any one month was fifteen 
days in July, 1903, from the Ist to the 15th, inclusive. 

TABLE 3.— Greatest number of consecutive days with thunderstorms at Tampa. 


| 
0 0 3 2 2 1 1/ 
1891 .. 0; oO 0 2) 1 4 | 1 oO 0 4 
1892. . 0 0 0 o| 3 1 7 4{| 4 0 0 0 8 
1893 . . 2 2 1 i _, 9 6 3 2 1 1 1 9 
1894 .. ce we 1 1; 3 7 1 2 1 0 0 1 8 
1895... 1 0 1 si 6s 2 3 6 1 oOo! oO 0 6 
1896. . 2 1 1 2 2 2 3 5 1 0 0 0 5 
1897 . 0) 1 1 2 1 3 3 3 1 1 0 0 3 
1898 . 0 2 0 0 | 1 4 2 5 2 1 0 1 5 
1899 . 1; 3 1 1 1 6 3 3 5 1 0 0 6 
1900... i= 1 4 2 6 8 9 2 2 1 1 9 
1901.., 1) 2] 1 2 3 1 7 8 1 1 0 0 8 
1902 . 0 1 2 1 3 2 3 4 7 1 0 1 7 
1903 . st 64 5 1 2 6 15 10 2 0 1 1 17 
Great- | 
est.. 2 2 5 4 3 9 5 10 5 2 1 1 17 


TABLE 4.—Average duration of thunderstorms (hours and minutes ). 


Year. | = $is 5 4 = = 
= < D =) Z =) < 
0 0 30 243 400)...... 0 3 20 
1891... 0 0 0 345 0 188/117 0 0 
1892....| 0 o | oO 0 110 042,12 158 12% 0 0 0 1 29 
1893....| 150 | 100 | 3 30/ 123) 207 | 56....... 045/427) 204 
1894....,0 49 | 030/055!) 148/)146 212'300 204/235 0 0 108 1458 
1895... 0 4% 318 | 135/148 0 0 0 3 03 
1896....| 252 | 135 | 1 44/ 0 34/ 1 O4 | 257 132/150) 1 41 0 0 0 1 47 
0 345/135 255 | 205/144) 325 0 0 219 
1898. . 0 110 0 0 040'201|22/213 145/125 1 42 
1899...., 048 | 1 213 118/205 136/141 | 208/041 0 0 1 28 
1900.... 308 | 125/525/136 132/153! 025/127: 208 
1901.... 005 | 155/151) 349 213) 129/118) 020 0 1 40 
1902. .. 0 123/058 | 228 | 3 14/ 1 22; 232/117 0 400 216 
1903 036/00 =130'115 136'>119) 150/100 0 139/010 113 


Av’rage 120/133) 156/228 103 (213 154 
Gr'test. 308/ 345/525 349 241/ 257/331 305/243 400 139/427 320 


Least... 005/005 030 034 040 042) 057 020 02/010 113 


Table 4 gives the mean duration of thunderstorms for each 
month and year from April, 1890, to March, 1904. At the foot 


of the table are given the average duration, for each month 
and for the year, during fourteen years, and also the greatest 
and least mean monthly and mean annual durations. The 
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time of duration considered in this table is the interval be- 
tween the first and last thunder of a thunderstorm. The aver- 
age duration of all thunderstorms for the entire period is 1" 
54". The greatest monthly average duration is 2" 28" in April 
the least is 1" 03" in November. The greatest mean duration 
of any one month was 5" 25" in March, 1900; the least was 0" 
5" in January, 1901, and February, 1903. The longest dura- 
tion of any thunderstorm was 10° 57" on June 10, 1900; the 
shortest duration was only one peal on several occasions. The 
period of time during which thunder has been heard at Tampa 
from 1890 to 1903 is as follows: 


| | 
Year. Duration. || Year. Duration. Year. | Duration. 
| Hrs. mins. || | Hrs. mins. | Firs. mins. 
1892 1066 32 1902 .. 165 28 
1894 99 10 | 


TABLE 5.—Daily frequency of thunderstorms at Tampa (April, 1890, to 
March, 1904). 


1 0 0 3 1 2 6 8 5 5 0 DB Dain pcie 
Dinnievettetbectnas 0 0 2 1 2 5 5 5 5 1 0 0 
3 0 0 0 0 2 5 7 5 4 1 0 ee 
0 1 1 0 2 2 4 7 2 1 
0 1 0 0 1 6 5 5 0 0 0 
6 0 0 1 1 3 4 6 9 3 0 1 J eee 
7 0 0 1 1 1 5 6 8 6 0 0 P tsanes 
8 0 0 1 0 2 6 7 6 5 0 0 0 
Doccccceccscocessce 0 0 1 2 5 7 5 6 2 1 0 Qi). 
— er errr 2 0 1 0 1 7 6 9 1 1 0 0 
0 0 1 1 2 4 6 6 3 1 0 
err 1 3 1 1 2 2 4 5 3 0 0 P lécons 
ee 0 2 1 1 2 5 6 10 4 0 0 0 
0 0 2 2 1 2 5 4 4 2 0 
etcesconecuthuns 1 1 2 1 3 5 5 1 0 0 ) 
0 0 1 1 4 2 7 7 4 0 0 
17. 2 0 1 2 1 4 6 6 2 1 0 i ivtens 
18 0 2 0 2 0 4 5 6 3 1 0 0 
19 0 3 3 3 1 4 6 3 2 0 0 0 
20 0 1 5 2 4 3 7 7 2 0 0 0 
21 1 1 2 1 2 4 9 7 1 1 0 0 
22. 1 1 2 1 3 5 3 6 0 0 0 w leaaet 
23... 3 1 1 0 1 7 2 5 0 1 1 2 
Gi ns casnae sauwedesn 0 1 0 1 3 5 3 6 0 0 0 0 
ives 606s ceeganannes 0 1 2 2 2 4 6 4 1 0 0 0 
Ss... 1 1 4 3 2 5 5 6 1 0 0 OP heselan 
eee | 0 0 1 1 2 6 4 7 2 0 1 0|. 
28.. 2 3 0 2 0 6 5 7 1 0 0 0 
29.. B od 0 1 x 5 6 0 0 0 ive 
0 1 2 8 6 0 0 0 
17, 39) GO 144 169/196 78 13 5 6 787 
RVD ovcccsesnes 1 2 3 3 4; 10; 12; 14 6 1 0.4 0.4 56 
Percentage ........ 2 3 5 5 8 18; 21 2 10 2 66 0.8 100 


Table 5, showing the daily frequency of thunderstorms, gives 
the number of thunderstorm days for each day of the year 
during a period of fourteen years. The total number of days 
with thunderstorms during the fourteen years was 787. Of 
this number August has a frequency of 196 days, or 25 per 
cent of the total number of days with thunderstorms. The 
least frequency is in November, the percentage of the annual 
number being but 0.6. August 13 has the greatest frequency 
of any day in the year, thunderstorms having occurred on ten 
such days out of a possible fourteen, a frequency of 71 per 
cent. 

Tables 6 and 7 present the hourly occurrences of thunder- 
storms and are based on the time of beginning, without re- 
gard to the duration of the storm. Table 6 exhibits the dis- 
tribution of thunderstorms during each hour of the day, local 
time, or hourly frequency, while Table 7 gives the percentage 
of hourly occurrences of thunderstorms for the month and 
year. The greatest hourly frequency of occurrences for the 
fourteen years is between 3 p. m. and 4 p. m. during which 
hour 98 thunderstorms had their beginning; the hours 12. 
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noon to 1 p. m. and 2 p. m. to 3 p. m. are next with a fre- 
quency of 95, and the hour 1 p. m. to 2 p. m. follows with a 
frequency of 93. Thus we see that the greatest frequency of 
thunderstorms is during the early afternoon hours. The least 
likelihood, or frequency, of occurrence of thunderstorms is 
during the hour 11 p. m. to 12 midnight, only one such oc- 
currence being recorded during the fourteen years, and that 
taking place on June 21, 1897. 


TABLE 6.—Hourly frequency of thunderstorms at Tampa (April, 1890, to 
March, 1904), local time. 


| | 
E 
Hour, aia 
ai 
12 mid. to a. m.. 1 1 2 
5a.m.to 6 a m. 1 1 8 
7am.to 8a. m.. 1 8; 3; 4 fesse 14 
8a.m.to 9a. m.. 1 Ba BI 22 
9 a. to 10 a. m. 1 1 1 feces 1 13 
10 a. m. toll a. m......... 1 1 2; 8! 9/12 1 36 
11 a. m. to 12 noon . 2/2; 3; 2} 2) 2 1 53 
12 noon to 1 p. m 3 3 15 31 | 10 1 1 1 95 
Ip.m.to 2p. m see 1 2/ 2) 8/|15| 1 93 
2p.m.to 3p. m 3; 6] 4/2/17); 2). 95 
3 p.m.to 4p. m 2; 2; &| 4; 2| 8 98 
4p.m.to 5p. m... 3; 2; 3| 19/16; 9)....). 78 
5 p.m.to 6 p.m... ove 8|....; 8) 18) 4). 1 48 
6 p.m.to 7 p. m........ 3; 1; 4! 4] 3) 6/14) 4) 1 53 
7p.m.to 8 p. m.. 1 — 6 s 2 3 2 23 
1 2; 2; 1 4; 4] 2] 21 
10 p.m. toll p. m...... 1 B 1 3 6 
11 p.m. to 12 mid,......... B 1 
Greatest hourly frequency..... 4] 8| 2 30] 31 | 17 | 1; 
7 Oe ¢ 9 9 9 


' 
* Excluding 41 thunderstorms indeterminable as to time. + Noon. 


TABLE 7.— Hourly percentage of thunderstorms ( April, 1890, to March, 
1904), local time. 


sit 

2/5) 2 18) 8 

12 mid. to 1 a m.. 3 0.3 
4am.to 5a. m 6 4 6 ee 1.0 
5am.to 6am 4/3) 6 ¢ 1.0 
7a.m.to 8a. m 8 2 2 2 2.0 
S8am.to 9a. m 6 6 6 5 1 1 3.0 3.0 
9a m.tol0 a m 3 3 2 1 2 1.0 20 2.0 
10 a. m. toll a m......... nes 3 3 3 5 5) 6.0 ere Fe 5.0 
a. m. to 12 noon 12 9 8 8 5 7 9.0 3 7.0 
12 noon to 1 p. m 8 9 10/10) 14) 15.0) 18 8 2 12.0 
2 p.m 6 6; 6/13; 10/17; 90/17; 8/ 2|....) 120 
2p.m.to 3p. m 12/13; 9/10) 14; 11.0) 22) 17). 12.0 
3p. m.to 4p. m.......... 12 8/14) 7) 6) 25). 
4p.m.to 5p. m.. 6 6 9 13/10) 11 80 12 /....| ...| @ 10.0 
5 p.m.to 6 p. 9; 8) 8) &) 20 |....| 
6 p.m.to 7 p. m.......... 18; 4/11) 11; 9] 8; 7.0; 8 7.0 
7p. m.to 8 p. m.. 6 sone 5) 1 10; 3). 3.0 
8p.mto 9p. m........... 6 6; 6; 2; 8; 2; 8 3.0 
9 p. m. to 10 p. m.......... 9 1.0 
10 p. m. toll p. m.......... 3 2 1 1 0.8 


Greatest hourly percentage. .| 18 | 18 | 11 | 14) 18 | 17 | 15.0 22 25 | 20 | 40 12.0 


The greatest hourly percentage of occurrence for the year 
is twelve, and is for each of the hours from 12 noon to 4 p. m.; 
the least is 0.1 for the hour 11 p. m. to midnight. The hour 
of greatest percentage of occurrences varies for the months, 
but is confined to the afternoon, the range lying between 12 
noon and 7 p.m. From January to March the hour of greatest 
percentage of occurrences is in the evening. It then moves 
toward the middle of the day with approach of the summer 
months, the hour being 12 noon to 1 p. m. in August, when it 
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recedes to the late afternoon as winter comes on. The hours 
of greatest frequency of occurrence are given at the base of 
Table 6. 


TABLE 8.— Monthly and annual precipitation, inches and hundredths. 


pon = s = = s 
a = = = = = = 
= < = = < B 4 = < 
1891...) 1.95 | 0.98 | 3.24 | 2.77 | 0.69 | 7.12 | 4.52 | 9.4 1.15 | 44.46 
1892... 3.25 | 1.13 | 1.58 | 031 12.41 39 8.6 3.12) 46.66 
1893...| 2.36 | 1.71 | 6.57 | 1.34 | 2.67 (10.89 | 2.11 | 8! 1.32 | 48.96 
1894...| 1.42 | 2.73 | 1.71 | 1.36 | 6.92 | 9.15 11.56 | 7. 0.54 | 66.93 
1895...| 3.40 | 3.99 | 2.07 | 5.38 | 1.29 | 4.24 10.63 | 8. 1.14 50.64 
1896...' 3.38 | 3.77 | 2.16 | 0.86 | 2.27 13.42 12.30 7.9 1.25 | 59.63 
1897... 1.42 5.40 1.44 4.65 0.33 8.46 6.23 | 7. 250 54.41 
1898... 1.52 | 016 6.37 5.96 8.29 17.5 2.87 | 50.53 
1899... 6.45 6.27 1.40 3.39 06.48 12.18 15.53 4° 2.18 | 63.82 
1900... 4.36 4.15 7.36 3.74 2.33 7.88 4.40 6.§ 3.40 55. 45 
1901...) 1.15 | 1.76 | 3.58 | 1.63 | 4.31 | 7.52 6.82 | 8. 1.24 42.06 
1902...| 0.28 | 5.72 1.91 1.07 | 4.11 | 6.43 7.64 7.8 1.39 50.38 
1903...' 6.33 | 6.06 4.79 1.92 | 5.38 9.34) 6. 1.46 56.68 
1904... 6.73 3.20 0.77 ane eee esos oe 
Av’ge. 346 2.76 2.00 2.52) 8.76 8.23 8.46 8.28 2.99 1.83 1.78 *54.12 
Gr'test 6.73 6.27 | 7.36 5.38 6.92 13.42 15.53 17.83 17.28 5.11 3.96 3.40 66.93 


Least. 0.28 06.98 60.08 60<.16 0.33 4.24 2115493 4.80 0.36 0.24 O54 42.06 


*Average for the entire period. 

It must be admitted that thunderstorms and precipitation 
bear a close relation to one another, since it is seldom that a 
thunderstorm will occur without a copious fall of rain, or at 
least a trace over some portion of the region traversed by the 
storm. The effect of thunderstorms upon the rainfall distri- 
bution for the year at Tampa is well marked during the sum- 
mer months, from the last decade in May to the first decade in 
October, inclusive; this period is termed the rainy season. 
With the increase in number of thunderstorms the monthly 
average rainfall advances from 2.52 inches in May to 8.76 
inches in June, and remains above 8.00 inches throughout the 
following three months, when it decreases to 2.99 inches in 
October. The least monthly average is 1.78 inches in Decem- 
ber. The rainfall increases during the months of January and 
February, when cyclonic areas from the west are at their maxi- 
mum frequency, and then decreases to its secondary minimum 
monthly average of 2.00 inches in April. Table 8 gives the 
monthly and annual precipitation during the fourteen years, 
April, 1890—March, 1904, and the average for the month and 
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Fie. 1.—Average monthly precipitation and number of thunderstorms 
for fourteen years, April, 1890-March, 1904. a. Average monthly rain- 
fall. b. Average monthly number of thunderstorms. 
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year. Fig. 1 shows the relation between the average monthly 
rainfall and the average monthly number of thunderstorms.’ 


AN INDEX OF METEOROLOGICAL ITEMS IN THE JESUIT 
RELATIONS. 


By Rey. F. L. Opensacn, 8. J. 

(«The Jesuit Relations and Allied Documents,” Burrows 
Brothers, Cleveland, Ohio, is a reprint, in about 73 volumes, 
of the accounts by the French Jesuit missionaries of their 
travels and explorations in Canada and the Northern and 
Northwestern States of the United States, from 1610 to 1791. 
The reprint includes both the original narrations and an 
English translation thereof. From the exhaustive general 
index Father Odenbach has culled all entries relating to the 
weather or meteorological phenomena.—/’. O. S.) 

The number of the volume is printed in heavy-face type; 
the number of the page in light face. 


Aurora borealis.—2, 27, 29; 3, 211, 217; 68, 291. 
Biard.— Meteorological observations, 3, 43, 53-61. 
Canada.—Autumn, 8, 23. 
Spring, 5, 181; 8, 99, 155. 
Summer, 5, 21-23, 215; 46, 181; 4'7, 303; 50, 169; 68, 33. 
Winter, 1, 245; 2, 217; 5, 21, 123-127, 147-151; '7, 41-43; 8, 39, 
155; 9, 189; 16, 75; 17, 17; 22, 41; 24, 29, 77-79; 34, 39; 
38, 139, 241; 39, 111, 163, 165, 227; 4'7, 33; 48, 175; 49, 
213; 50, 169; 58, 37; 56, 75, 83; 62, 217-219; 69, 57. 
Mild winter, 28, 251; 30, 161; 32, 77; 68, 261-263; 69, 235. 
Climate.—Effects of Agriculture on, 3, 61; 5, 183. 
Influence of Lakes on, 38, 227; 39, 97. 
Areadia, 3, 59. 
Canada, 3, 47-61; 6, 29; 28, 243. 
Cape Breton, 8, 159. 
Detroit, 68, 283. 
Hudson Bay, 56, 205-207; 64, 265; 66, 111-113. 
Huron County, 10, 15, 57, 101; 11, 9; 12, 127; 23, 95; 26, 211. 
Illinois, 51, 51; 65, 73, 79; 66, 223, 227-229; 69, 145, 217-219. 
Iroquois, 39, 227; 43, 261; 49, 259. 
Kentucky, 4'7, 147. 
Louisiana, 6'7, 261, 289, 297; 69, 211. 
Mackinac, 66, 283. 
Miscu Island, 8, 292. 
Mississippi, 67, 311. 
Montreal, 28, 141; 48, 169. 
New Orleans, 69, 217. 
New France, 3, 47-49; 21, 109; 23, 271; 38, 221-227; 45, 193. 
Norembega, 3, 41, 63. 
Quebec, 28, 141; 65, 71-73; 68, 263. 
Terese Bay, 46, 139. 
Drought.—Canada, 5, 215; 1'7, 135; 50, 191. 
Huron County, 10, 35, 41-43; 35, 85; 39, 125. 
Earthquakes.—Arcadia, 48, 51. 
In Canada (1638), 14, 261. 
(1661), 46, 203. 
(1663), 4'7, 255, 319; 48, 43, 71, 201, 211; 49, 
89, 111; 52, 223; 59, 28-31; '71, 304, 377. 
(1664), 50, 77-79. 
(1665), 49, 71. 
(1668), 51, 147. 
(1672), 58, 85. 
Effects of (1663), 4'7, 297-299, 319; 48, 27, 45, 59-65, 
71-73, 157-161; 201, 207-211; 49, 53. 
Extent of, 48, 27, 51, 207. 
Duration of, 48, 49, 195, 219. 
Phenomena of, 48, 37-39, 41-57, 183, 187-223. 
Tradition of, 12, 73. 
Freezing.—Casualties from, 28, 245; 36, 115; '71, 138. 
Flood.— Montreal (1643), 24, 220. 
Montreal, 24, 225. 
Fogs.—1, 67, 97, 227; 2, 253; 3, 55-57, 61, 265, 275; 15, 199, 219. 
On Lake Superior, 54, 153. 
Hudson Bay, 66, 81. 


Such graphical representations have obvious advantages, but they 
are likely to be misleading to the student unless he is careful to find out 
in each case just how much the diagram includes and what it omits. The 
present diagram, for example, is based on monthly averages. We can 
not select a point midway between two months and say that this repre- 
sents conditions on the 15th of the month, or on any other definite dates 
The only points on these curves that have any significance are those that 
fall on the vertical lines. The intervening portions of the curve serve to 
guide the eye, and to indicate the correspondence between the change. 
in the two elements considered.—F. O. S. 
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Georgia Bay.—Frozen over, 35, 185. 
Green Bay.—Cold, 5'7, 271, 273. 
Troquois.—St. Peter's ice, 35, 59. 
Huron, Lake.—56, 139. 
Lightning.—Casualties by, 46, 181. 
Mackinac.— Mainland, island and straits, 55, 173. 
Magnetic declination.—Brittany, 39, 39. 
Magnetic dip.—Huron County, 39, 41. 
Magnetic variation.— Huron County, 39, 39. 
Meteors.—Montreal, 48, 37-39. 
Miscu Island.—(8, 45). 
Natural phenomena.—Observations of, 3, 47-67; 5, 181-185; 15, 139; 16, 
227; 1'7, 119; 30, 67; 38, 221; 39, 139, 145; 48, 
137-151, 183-223, 241; 50, 69-79; 55, 161-165, 
173-181; 56, 137-139, 201-207; 5'7, 301-305; 60, 
205-207; 62, 199; 64, 117; 68, 257. 
(Observations of natural phenomena aré collected 
in the general index to the Jesuit Relations, page 
16, under E at bottom of the page.) 
New France.—(Situation), 38, 221. 
Ontario, Lake.—41, 127. 
Ouditachiac.—Controls weather, 10, 195. 
Parhelia.—48, 39; 55, 173-179, 181; '71, 218. 
Indians superstitious of, 55, 177. 
Quebec.— Province described, 46, 277-281. 
Rainfall in America.—39Q, 39. 
St. Lawrence River.—Does not freeze in center, 5, 141. 
Navigation closes, 36, 149. 
Snows.—Abundant, in Canada, 4, 193; 16, 187; 23, 315; 2'7, 99; 29, 17; 
39, 159. 
Deep, 8, 89; 28, 223, 318; 45, 61; 48, 203; 49, 69, 159; 50, 
169. 
Deep in Huron County, 36, 89. 
Storms.— Lake Michigan, 54, 199. 
Lake Superior, 50, 267. 
Thunder.—At Green Bay, 59, 99. 
On the Mississippi River, 60, 161. 
Tides.— Atlantic, 39, 35-37. 
Great Lakes, 33, 61; 55, 163-165; 59, 179. 
Great Lakes have no, 38, 295. 
Fox River, 5'7, 301-305. 
Green Bay, 56, 137-139; 59, 99. 
Hudson Bay, 56, 203. 
Hudson River, 28, 111. 
Nemiskau River, 56, 201-203. 
St. Lawrence, 18, 15; 46, 257; 60, 121; 68, 31-33, 37. 
In Saguenay, 31, 249; 46, 257; 68, 31-33, 37. 
Tornado. —12, 269; 43, 55. 
Casualties by, 43, 55. 
Winds.—Lakes, 56, 139. 
Lake Ontario, 41, 127. 
Wind Vane.-—15, 33. 
Winter.—In Huronia, 5, 221; 18, 191, 211; 14, 7, 285; 20, 97; 24, 269; 
2'7, 53-55. 
In Sillery, 32, 221. 
At St. Francis Xavier's, 58, 75. 
At Lake of Two Mountains, 1, 21; 6'7, 331; '70, 93. 
On Montreal Island, 6'7, 331. 


RECENT PAPERS BEARING ON METEOROLOGY. 
Mr. H. H. Kimpatt, Librarian and Climatologist. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 


cated by a 


Nature. London. Vol. 71. 
Sutton, J. R. Sir J. Eliot’s Address at Cambridge. [ Precipita- 
tion in South Africa.] Pp. 6-7. 
Floods in the Mississippi. [Abstract of work of H. C. Franken- 
field.] Pp. 10-11. 
Quarterly Journal of the Royal Meteorological Society. London. Vol. 30. 
Dallas, W. L. The variation of the population of India compared 
with the variation of rainfall in the decennium 1891-1901. Pp. 


273-285. 
Knight, Arthur. Dry haze at Singapore. [Note.] Pp. 285-286. 
Russell, F. A. R. The principal_causes of rain. Pp. 287-290. 
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Nash, William Carpenter. Monthly rainfall at the Royal Ob- 
servatory, Greenwich, 1815-1903. Pp. 291-306. 

Dunlop, Orrin B. Frost effects at Niagara. [Note.] Pp. 306. 

Box, C. F. Effects of a lightning stroke at Earl's Fee, Bowers 
Gifford, Essex, April 13, 1904. Pp. 307-311. 

——‘‘Southern Cross’’ Antarctic Expedition. [Abstract of mete- 
orological observations at Cape Adare.] Pp. 311-312. 

Rotch, A. Lawrence. An instrument for determining the true 
direction and velocity of the wind at sea. Pp. 313-316. 

Hildebrandsson, Hildebrand. The international observations of 
clouds. Pp. 317-343. 

Druce, F. Meteorological observations at Engstlen Alp, Switzer- 
land, August, 1904. Pp. 344-345. 

Nordenskiold, —. Meteorology of the Swedish Antarctic Expe- 
dition. [Summary.] Pp. 345-347. 

—— Weather reports by wireless telegrams. 

Geographical Journal. London. Vol. 24. 

—— The evolution of climates. [Review of paper of Marsden Man- 
Pp. 574-575. 

—— Weihaiwei. [Observations.] P. 589. 

National Geographical Magazine. Washington. Vol. 15. 

Rotch, A. Lawrence. A project for the exploration of the atmos- 
phere over the tropical oceans. P. 430. 

Bigelow, Frank H. Scientific work of Mount Weather meteor- 
ological research observatory. Pp. 442-445. 

—— Our climate helps us. [Extract from bulletin of Willis L. 
Moore.}] P. 452. 

Physical Review. Lancaster. Vol. 9. 

Gray, Arthur W. On the production of ozone in the Siemens 
generator; and on an improved construction of this apparatus. 
Pp. 247-368. 

Scottish Geographical Society. Edinburgh. Vol. 20. 

Macdonald, Robert M. Some features of the Australian interior. 

-willy. Pp. 577-584. 
Journal of Geography. Chicago. Vol. 3. 
The climate of the Argentine Republic. 
Aeronautical Journal. London. Vol. 8. 

Harding, Chas. Scientific balloon ascents. Pp. 69-74. 

Zahm, A. F. The measurement of air velocity and pressure in 
aerodynamic experiments and the balloon anemometer. Pp. 74-81. 

Symons'’s Meteorological Magazine. London. Vol. 39. 

Mill, H. R. Onthe unsymmetrical distribution of rainfall about 
the path of a barometric depression. Pp. 161-165. 

Eliot, John. Address to the subsection cosmical physics. 
165-170. 

Howperth, Campbell. 
ture, and air circulation over the South Atlantic Ocean. 
171. 

Rotch, A. Lawrence. The temperature of the air in cyclones 
and anticyclones, as shown by kite-flights at Blue Hill Observa- 
tory. P. 172. 

Science Abstracts. London. Vol. 7. 

Biurbury],8. H Principles of aerodynamics and their applica- 
tion to some special problems. [Review of article of M. Smolu- 
chowski Smolan.] P. 639-640. 

Biorns], H. Possible variations in the solar radiation and its 
probable effect on terrestrial temperature. [Review of article of 
8S. P. Langley.] P. 640. 

Bforns], H. Dimensions of deep-sea waves and their relation to 
meteorological and geographical conditions. [Review of article 
of V. Cornish.|] Pp. 640-641. 


P. 347. 


Pp. 352-353. 


Pp. 


The relation between pressure, tempera- 
Pp. 170 


Biorns], H. General circulation of the atmosphere in middle and 
igher latitudes. [Review of article of W.N. Shaw.] P. 641. 
Scientific American. New York. Vol. 91. 


—— The blue color of the sky. [Review of work of Spring.] P. 315. 
—— Indian summer. P. 330. 
Scientific American Supplement. New York. Vol. 58. 
—— Various methods used in forecasting the weather. 
article of Pernter.] P. 24120. 
Electrical World and Engineer. New York. Vol. 44. 
Taylor, Irving A. The phenomena of lightning flashes and hail. 
Pp. 261-262. 
Monthly Consular Reports. Washington. September, 1904. 
Murphy, George H. Drought in Europe. P. 76. 
Mason, Frank H. Drought and grain harvests in Germany. Pp. 
94-96. 
Wright, William F. Drought in Europe. 
La Nature. Paris. 32me année. 
Touchet, B. Latransparence de l'atmosphére. 


[Abstract of 


Pp. 96-97. 
Pp. 506-507. 


Rudaux, Lucien. L’observatoire du Pic du Midi. Pp. 343-346. 
Le Temps qu'il Fait. Mons. No. 11, 1904. 

B. L’intensité de la pluie. Pp. 202-207. 

Bracke, A. Espécesdeciels moutonnés. P. 208-214. 
Ciel et Terre. Bruxelles. 25me année. 

—— L’endroit du globe ou il tombe le plus d'eau. Pp. 396-398. 
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Gaea. Leipziz. 14 Jahrgang. 
—— Misserfolge des Wetterschiessens. Pp. 764-765. 
Zeitachrift fir Instrumentkunde. Berlin. 24 Jahrgang. 
Hammer, —. Bemerkungen iiber die Schwerkorrection bei den 
barometrischen Hihenmessungen. [Abstract of article of Hann. 
Pp. 275-276 
Beibliitter zu den a der Physik. Leipzig. Band 28. 
Di{anckwortt}, A. Erklirung der Theorie der Passate und Anti- 
passate. [Abstract of article of Resenberg.| P. 1032. 
Ki6nig}], W. Die Bravaissche Erscheinung auf dem Sonnblick. 
{Note on article of Szlavik.} P. 1032. 
J[ensen], ©. Beobachtungen iiber die Polarisation des Himmels- 
lichtes zur Zeit Dimmerung. [Abstract of article of G. Sack.] 
Pp. 1033-1034. 


Ebjert, H.] Potentialgefiille und elektrische Zerstreuung in der 
Atmosphire. [Abstract of article of A. Gockel.] P. 1034. 


Ebfert, Radioaktivitdét der Atmosphire. 
of S. J. Pp. 1035-1036. 

Ebjert, H.} Atmosphiirische Radioaktivitaét in hohen Breiten. [Ab- 
stract of article of G. C. Simpson.| P. 1036. 

Ni{ppoldt, A.] Die Hertzsche Strahlung der Sonne und die Polar- 
licht. [Note on article of Ch. Nordmann.| P. 1040. 

Illustrirte Aeronautische Mitteilungen. Strassburg. 8 Jahrgang. 

—— Die Arbeiten der franzésisch-skandinavischen Station zur Erfor- 
schung der Atmosphdre in Hald 1902-1903. [Review.] Pp. 322- 
325. 

—— Wettbewerb zur Erlangung einer Vorrichtung zum Messen des 
Winddruckes. Pp. 333-334. 

Ueber die Temperaturabnahme mit der Hohe bis zu 10 km. nach 
den Ergebnissen der internationalen Ballonaufstiege. [Abstract of 
article of Hann.] Pp. 334-335. 

—— Ueber einen Blitzschlag in den Drachendraht. P. 335. 

Verhandlungen des naturforachenden Vereines in Briinn. Briinn. 41 Band. 

A. Mittelwerthe der meteorologischen Station Bre- 
zinek Mahren, in 34° 14° Lange, 49° 11.7’ Breite und 400 m. See- 
héhe) fiir die 20 Beobachtungs—Jahre 1883-1902. Pp. 180-182. 

Meteorologische Zeitschrift. Wien. Band 21. 

Nippoldt, A. Ueber die innere Natur der Variationen des Erd- 
magnetismus. Pp. 393-399. 

Woeikof, A. Nachtrag zu den Problemen der Bodentemperatur. 
Pp. 399-408. 

Nimfiihr, R. Die Bedeutung des Drachens fiir die dynamische 
Meteorologie und die Wetterprognose. Pp. 408-412. 

Herrmann, EB. Zur Giltigkeit der Ferrelschen allgemeinen Zirku- 
lation der Atmosphire. Pp. 412-413. 

Hann, J. A. Buchan iiber den Regenfall in Schottland in seiner 
Beziehung zu den Sonnenflecken. Pp. 413-414 

Stolberg, A. Ueber die Bewélkungsverhiiltnisse von Strassburg 
i.E. P. 414-416. 

Polis, P. Ergebnisse der Niederschlags-Registrierungen zu Aachen 
1896 bis 1902. Pp. 416-419. 

Hann, J. Temperaturbeobachtungen an der Mittelstation am Ben 
Nevis. P. 419-420. 

Hann, J. Klima von Hebron, Palistina. Pp. 421-423. 

H{ann], J. Arctowsky iiber die Verinderlichkeit der Temperatur 
in den antarktischen Regionen. P. 423. 

Reimann, —. Eine eigentiimliche elektrische Erscheinung. 
423-424. 

Hann, J. Abweichungen der Jahressummen des Regenfalles zu 
Padua, Klagenfurt und Mailand zwischen 1725 und 1900. P. 424. 

meen). J{ulius}. Regenfall zu Tiflis. [Abstract of work of 

fiktor Raulin. Pp. 424-425. 

Hann, J. Foureau iiber die Meteorologie der Sahara und des 
Sudan. Pp. 425-427. 

H[iann],J[ulius]. Resultate der meteorologischen Beobachtungen 
zu Horta, Azoren. Pp. 527-428. 

H[ann],J{ulius}]. Resultate der meteorologischen Beobachtungen 
zu Swakopmund im Jahre 1903. [Abstract of work of Schoefer. } 
Pp. 428-429. 

Hann, J. A. Angotiiberdas Klima von Camp Jacob (Guadeloupe). 
Pp. 429-432. 
Siegel, Franz. 
Pp. 432-435. 
Hann, J. Buchan iiber das Klima der Christmas-Insel. 

436. 

—— Ueber das Klima der Insel Ponapé (Karolinen). 
work of M. Prager.) Pp. 436-437. 

Reimann, —. Irisierende Wolke. Pp. 437-438. 

H{ann}, J{ulius}]. H. Arctowski iiber die meteorologischen Er- 
gebnisse der Expedition der ‘‘ Belgica."’ Pp. 438-439. 
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Regenverhiltnisse von Curityba, Staat Paranda. 
Pp. 435- 
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Mexico. 


Memorias y Revista de la Sociedad Cientificia ‘‘ Antonio Alzate.” 
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Moreno y Anda, M. 
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El decrecimiento dela temperatura con la 
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Memorias y Revista de la Sociedad Cientificia ‘‘ Antonio Alzate.” Mexico. 
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Guzman, José. Climatologia de la Republica Mexicana. Pp. 181- 
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Hemel en Dampkring. Amsterdam. October 1904. 
Bracke, A. Cirro-cumuli vormen. Pp. 88-93. 


MOUNT TSUKUBA METEOROLOGICAL OBSERVATORY. 
WHAT DOES METEOROLOGY NEED FOR ITS FUTURE 
ADVANCEMENT ? 


By S. Tersu TamuRA, Department of International Research in Terrestrial Magnetism 
‘ of the Carnegie Institution, Washington, D. C.) 


Since the time of Pascal it appears to have been recognized 
that the exploration of the upper strata of the atmosphere is 
cone of the most important investigations for the advancement 
of cosmical physics. So long as this vast mysterious ocean of 
atmosphere remains unexplored, modern meteorology must 
remain at a standstill; for the meteorological phenomena at 
the earth’s surface depend, in great measure, upon the thermal 
and electrical as well as the dynamic condition of the whole 
atmosphere. Hence, many balloon ascents and kite experi- 
ments have been undertaken and a number of mountain ob- 
servatories have been established in Europe and elsewhere. 

In Japan, too, the importance of the meteorological survey 
of the upper atmosphere was recognized soon after the or- 
ganization of our meteorological service in 1875. Since that 
time specialists at the Central Meteorological Observatory of 
Tokio, and also at provincial stations, have undertaken many 
meteorological expeditions to high mountains in ordér to in- 
vestigate the phenomena of the higher strata of the atmos- 
phere. For instance, to Mount Fuji (3720 meters) in every sum- 
mer since 1889; to Mount Gozaishodake (1200 meters) in the 
summer of 1888; to Mount Ontake (3060 meters) in 1891; to 
Mount Ishizuchi (1980 meters) in 1894; and to several other 
mountains whose heights range from 3000 to 740 meters. 
But these expeditions were usually undertaken in the warmest 
season of the year, since any long stay on the summit was im- 
practicable in winter. For the establishment of our first Japa- 
nese mountain observatory, we are indebted to our illustrious 
Prince Yamashina. For the site of his observatory His Impe- 
rial Highness has chosen Mount Tsukuba, that remarkable 
mountain of Japan which stands lonely on an extensive plain, 
isolated from all mountain ranges, and which, moreover, lies 
on the tracks of the cyclones of a very intense character. 

Mount Tsukuba is on the eastern coast of Japan, 40 miles 
north-northeast of Tokio. The mountain is quite conical in 
shape and its summit is divided into two peaks, the East Peak 
and the West Peak, which are one-half mile apart, the west peak 
being the higher. Though only 2925 feet, or 870 meters, in 
height, Mount Tsukuba has a commanding view over Musa- 
shino, the most extended plain in Japan. And grand, indeed, 
is the view from the top of this mountain. The city of Tokio 
and other innumerable towns are dimly visible. Hundreds of 
miles distant, the snow-capped summit of Mount Fuji, the 
volcanic peak of the Asama, and the holy mountains of Nikko 
form a striking panorama. To the south nothing may be 
seen, except the vast surface of the Pacific Ocean and the 
infinite space. Mount Tsukuba is covered with pines and 
cryptomerias, and its summits are dotted with shrines and 
legendary antiquities, the largest shrine of which is sacred to 
Izanagi and Izanami, the first god and goddess of the mytho- 
logical Japan. The legend is that Izanagi and Izanami con- 
structed this mountain as a bulwark against the waves of the 
Pacific Ocean, which they had forced to retire to the other side 
of Kashima, formerly an island in the sea. This tradition is 
in accordance with the fact, recently verified by our geolo- 
gists, that the east coast of Japan has been gradually rising 
during many centuries. 


"The author was formerly fellow in mathematical physics at Columbia 
University, under Prof. R. 8. Woodward, and at Clark University, under 
Prof. A. G. Webster. 


MONTHLY WEATHER REVIEW. 


463 


Amidst such legendary shrines and poetic regions, on the 
very top of the west peak, our prince-scientist established his 
meteorological observatory in 1901, and, with its companion 
base stations, it has been open for work since the first of Jan- 
uary in 1902. The geographical coordinates of the observa- 
tory are 

¢ = 36° 13’ N. 
A = 140° 06’ E. 
H= 870 meters above sea level. 

The main building of the observatory is built of massive 
wood on a huge stone foundation and is covered with zinc 
plates as a protection against moisture. This building con- 
tains an instrument room, workshop, office, parlor, and rooms 
for the staff. The observatory is perfectly equipped with 
meteorological and seismological instruments of the latest 
design. 

A few yards north of the building stands an iron tower 
(11.6 meters high), on the top of which an anemometer rests, 
or rather, is set in motion. Prince Yamashina’s self-register- 
ing anemoscope, Robinson’s anemometer, Jordan’s sunshine 
recorder, and also Richard’s anemograph for the registration 
of the vertical component of the wind have been installed 
upon the upper platform of the tower. West of the building 
stands a thermometer shelter, in which thermometers, psy- 
chrometers, with Assmann’s ventilation arrangement, a hair- 
hygrograph, and a thermograph of large model are placed. 
Under this shelter ten earth thermometers, with perfect ar- 
rangement, are buried at different depths below the earth’s 
surface, that is, to the depths of one-half and one decimeter 
for the measurement of the surface temperature, and to the 
depths of one-half, one and one-fifth, and two meters for the 
measurement of underground temperatures. On the roof of 
the main building may be found a lightning rod, wind vane, 
self-registering rain gage, an ordinary rain gage, and an 
anemometer. The instrument room is elegantly equipped with 
meteorological instruments, the most noteworthy of which are 
Richard’s barograph of large model, self-recording pluviome- 
ters, amemometers, and a mercury barometer (so-called moun- 
tain barometer). These instruments are put on stone piers. 

It is worthy of special mention that macro and micro-seis- 
mographs have been installed on a granite pier, which is 
founded upon a gigantic rock. One of them is the famous 
horizontal pendulum seismograph, devised by Prof. F. Omori, 
the illustrious seismologist in Japan. All seismographs, in- 
cluding Gray’s conical pendulum instrument, and Ewing’s 
horizontal pendulum seismograph, record ordinary or strong 
earthquake motion, but fail to give reliable records of very 
small and slow motions of pulsatory oscillations. Professor 
Omori has adopted the conical pendulum and constructed the 
seismograph that is capable of giving the records, not only 
of ordinary earthquakes, but of very smali or slow movements 
of the earth accompanying earthquakes or due to distant 
earthquakes, of small pulsatory oscillations, and of slow 
changes of level. 

In the International Seismological Congress, which was held 
at Strassburg in 1901, Professor Omori pointed out the im- 
portance of seismological observations on high mountains. 
While no other country or observatory has as yet undertaken 
seismological observations on a mountain as high as Mount 
Tsukuba, Prince Yamashina has equipped his observatory so 
perfectly with seismological instruments. Since their instal- 
lation, many seismic phenomena of curious character have been 
observed, the most extraordinary of which were the slow hori- 
zontal movements of the earth’s crust in January of 1902. 
The horizontal motion of a micro-seismic nature that was east- 
west wise began on the 4th of that month at 11:09 p. m. and 
lasted until the next day. Again motion of the same nature 


began on the 12th and lasted until the 15th. The seismo- 
grams of January 12-15 show that these movements began 
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almost at the same hour on each day and also ceased at the 
same hour, and that the curves are of the same character. 
When these phenomena were recorded on Mount Tsukuba 
nothing was observed at ordinary levels. 

As companions to this observatory, two base stations were 
established by His Highness. The first base station is situated 
at the foot of the mountain, at the height of 36 meters above 
sea level. The second was built on the east side of the moun- 
tain, at the height of 240 meters. Important meteorological 
elements are here observed directly three times daily, and are 
also registered automatically. The personnel of the observa- 
tory at present consists of six or seven observers and com- 
puters. As the positions of director and meteorologist have 
not yet been filled, the observatory is under the temporary 
charge of my friend, Dr. T. Okada, who is an assistant meteor- 
ologist of the Central Meteorological Observatory at Tokio, 
and who is one of the ablest among young scientists in Japan. 

The establishment of Mount Tsukuba Observatory by Prince 
Yamashina is certainly the initiation of the actual exploration 
of the upper atmosphere in Japan, and there can be no doubt 
that from this generosity of His Highness an important contri- 
bution to cosmical physics in general will eventually result. 
The topography of the mountain is a priori ideal for the study 
of meteorology, and, as before mentioned, it is so situated in 
our Island Empire that well-developed cyclones visit it fre- 
quently. ‘The observatory will therefore be of great serv- 
ice in the study of atmospheric motions as well as in researches 
in the physics of the atmosphere. 

It is, however, evident that the meteorological data for the 
upper atmosphere obtained at the mountain stations are more 
or less affected by the local topography and the disturbing 
elements of the mountain masses. During the scientific bal- 
loon ascents from Munich some years ago the neighboring 
mountain stations of Hohenpeissenberg, Hirschberg, and Wen- 
delstein made simultaneous observations on many separate 
occasions. A discussion of all these data showed that, in gen- 
eral, temperatures obtained at mountain stations did not har- 
monize with the temperature of the free air as obtained by 
balloons. Hence, some scientists conclude that mountain sta- 
tions are not fitted to give all the data required of them, and 
thus discourage the establishment of permanent mountain 
observatories. Of course, mountain observations must in many 
cases be supplemented by balloon and kite records; but the 
relative advantages of these methods of observations have not 
yet been determined. Many meteorological or cosmical ele- 
ments need very delicate measurements and can not be accu- 
rately determined by balloon and kite observations. Moreover, 
is it impossible to determine the disturbing effect of mountain 
masses and thus to eliminate it from daily observations? 
There can be little doubt that the future advances in meteor- 
ology and in its allied subjects will be due in a great measure 
to the cooperations of mountain observations with balloon and 
kite work. Mountain observatories should be well equipped 
for balloon ascensions and kite explorations. Kiteflying from 
mountain tops deserves mention apart. As there are strong 
winds in the upper regions of the atmosphere, this method of 
investigation at mountain observatories promises to be as im- 
portant as it is comparatively simple and inexpensive. Thus 
the mountain observations must be checked by observations 
taken in free air. 

The scientific problems to be investigated at such a research 
observatory are manifold. The study of vertical temperature 


gradients and temperature inversions, and of thermal condi- 
tions in cyclones and anticyclones; researches on the distribu- 
tion and condensation of moisture, the increase of rainfall 
with elevation, and the determination of the velocity of the 
wind and the distribution of pressure in the upper regions of 
the atmosphere: these are of paramount importance to me- 
teorology. Mountain observatories also afford good opportu- 
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nities for researches on the thermal radiation and conduction 
of the atmosphere and the earth’s surface. The determina- 
tion of constants for these thermal processes would no doubt 
be a great contribution to the advancement of meteorology. 
The principal problems to be investigated in the field of at- 
mospheric electricity are the determination of the intensity of 
the earth’s electric field and of the conductivity of the atmos- 
phere for electricity, and the investigation of earth currents 
and the relation between atmospheric electricity and terres- 
trial magnetism. It will be of great interest to investigate 
the behavior of ions in the atmosphere and the variation with 
height of the constitution of air as regards positive and nega- 
tive ions. The clearness of the sky and the purity of the 
atmosphere on mountains afford unusual opportunities for 
astrophysical research. Among those directly affecting me- 
teorological work are observations on solar radiation and the 
determination of atmospheric absorption of heat. Mountain 
observatories must not neglect seismological researches. 

Along these lines of research much work has been done in 
mountain observatories, as well as by balloon ascensions and 
kite experiments. The balloon ascents to heights of 23,000 to 
30,000 feet, of Gay Lussac and Biot in 1804, of Barral and 
Bixio in 1850, of Glaisher in 1862, and of Berson in 1894, have 
furnished many important facts to the physics of the atmos- 
phere. Recently free balloons carrying only self-registering 
apparatus have been brought to great perfection, and an ex- 
treme height of eleven miles has been reached. By this mode 
of research Hermite, Besancon, and Teisserenc de Bort in 
France, and Assmann, Berson, and Hergesell, in Germany, 
have done a great service to meteorology. Since October, 
1902, daily balloon ascensions have been made by Assmann 
and his associates at the Aeronautical Observatory. 

While European scientists have been thus occupied in the 
exploration of the upper atmosphere, American men of science 
have undertaken atmospheric researches by kiteflying. The 
kite experiments in atmospheric electricity by Benjamin Frank- 
lin and Joseph Henry are now classic. The repetition of 
Franklin’s experiment with Mascart’s electrometer was made 
by Alexander G. McAdie at Blue Hill Observatory in 1885, 
while L. Weber, of Breslau, was making a more extensive use 
of kites to collect atmospheric electricity. In 1895 the United 
States Weather Bureau decided to equip with kites a number 
of stations distributed over the United States, and, by daily 
ascensions, to make the most complete survey of the free 
upper atmosphere. 

Preliminary experiments were undertaken by Professors 
Abbe and Marvin in order to bring the whole kite apparatus 
to the necessary state of efficiency. Professor Marvin devised 
a meteorograph for kite experiment, which is now known as 
the Marvin kite meteorograph, and also introduced many im- 
provements. While the Weather Bureau was conducting this 
work, kiteflying was begun at the Blue Hill Observatory, 
under the direction of Mr. A. L. Rotch, and important con- 
tributions to dynamic meteorology have been made by this 
observatory. 

The valuable services of mountain observatories and moun- 
tain observers must not, however, be forgotten. It is well 
known that the famous Humboldt, during his travels in the 
elevated regions of the New World, made an immense number 
of observations, which have much more than historic interest. 
Prof. J. Hann, using extensively and judiciously data obtained 
at the Sonnblick Observatory and its surrounding stations, has 
rendered a great service to meteorology by his researches in 
regard to the much discussed observations made at mountain 
observatories during the passage of cyclones and anticyclones. 
Professor Langley’s determination of the solar constant, made 
at Mount Whitney during his famous expedition of 1881, is an 
important contribution to meteorology as well as to solar 
physics, and is another example of the advantages of mountain 
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observatories. Exner’s researches on atmospheric electricity 
at the Sonnblick Observatory are also important. 

Yet, with all these observational achievements, it must be 
confessed that the present status of meteorology is very dis- 
appointing. Within the century the world has seen physics, 
chemistry, biology, and other now recognized sciences emerge 
from their previous uncertain and indefinite condition, but 
meteorology is comparatively at a standstill. While much is 
known from thousands upon thousands of observations, many 
of the fundamental problems are not yet solved. Fifteen years 
ago von Helmholz turned his attention to the hydrodynamics 
of the atmosphere; but, so far as meteorology is concerned, 
this great man left his work unfinished. Recently excellent 
theoretical researches have been undertaken by Brillouin and 
Pockels on the formation of clouds and rain; by von Bezold, 
Herz, Margules, and Neuchoff on the thermodynamics of the 
atmosphere; by Kitao, Mohn, Sprung, Bjerknes, and Bigelow 
on the hydrodynamics of the atmosphere. Wild, Eckholm, 
Pernter, and Marchi have been prominent workers in the other 
field of the physics of the atmosphere. It appears, however, 
that not very much has been added to dynamic or theoretical 
meteorology since the publication of Ferrel’s and Oberbeck’s 
works. Meteorological generalizations at present are too in- 
definite, ascertained ideas too scanty and disjointed in their 
connection, to form fundamental principles. Any student of 
mathematical physic who peeps into this adjoining field must 
feel that he is like a bat in the dark, flying at the gleams of 
light from a closely curtained window. If science carries with 
it the idea of precision, meteorology must certainly be in the 
early stage of science. 

And why is it that the advancement of modern meteorology 
is so slow? Is it because of the lack of complete meteoro- 
logical data, notably in the upper regions of the atmosphere, 
or of the complexity of atmospheric phenomena? Or, will 
natural difficulties never yield to mathematical analysis until 
new methods of analysis shall have been developed? Which- 
ever the case may be, what meteorology needs for its future 
advancement is a man like Newton, Laplace, Lagrange, Gauss, 
Poisson, or Fourier in astronomy and mathematics; Faraday, 
Maxwell, Helmholtz, Kelvin, or Stokes in physics; Bunsen, 
Mendeleff, or Van’t Hoff in chemistry; or Charles Darwin in 
biology. Machines without a power to move on are useless, or 
the mere accumulations of observational data and mere posses- 
sion of a new analysis are worthless without competent men 
to handle them. It appears that the brain of a genius is a 
mysterious workshop. Often, or rather almost always, this 
workshop is supplied with poor materials, and yet he builds 
up a wonderful thing out of them, which appears some- 
times to be almost supernatural. A striking example of this 
is Clark Maxwell in the discovery of the electromagnetic theory. 
Before Hertz’s famous experiments on electric waves or before 
the discovery of Rontgen rays, Maxwell used a few common 
physical hypotheses or datain building up his theory, but later, 
when his mathematical structure was complete, he cast aside 
the ladder, leaving so broad and comprehensive a system that 
Hertz once said that it is best defined as Maxwell’s system of 
equations. For a long time Maxwell’s theory was regarded 
as mere mathematical jugglery until Hertz eventually proved 
that it is physical reality. Another example of the kind is 
Fourier in constructing the mathematical theory of conduction 
of heat, the application of which principle to electricity made 
Ohm so famous. Fourier’s theory had been discovered before 
any of the modern theories of heat was discovered. Or, did 
new experimental facts affect Fourier’s theory ? 

The highest meteorological research will demand in the 
future the possession of the highest mathematical faculty, 
combined with experimental skill. It was a great misfortune 


to meteorology that a great genius like Maxwell did not at- 
tack our problems, or that Helmholtz died without completing 
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his meteorological researches. Or if we had in our field Prof. 
Willard Gibbs, the most profound American mathematician, 
who has done so much for thermodynamics and the theory of 
gases, American meteorology might have been in a better con- 
dition. It is a great mistake that practical meteorologists 
have an aversion to the application of modern analysis in the 
study of meteorology. Experiments and mere reasoning can 
not go beyond certain steps. Instead, the history of science 
shows that mathematical analysis discovers the hidden chain 
which unites facts so widely distant from each other that ordi- 
nary reasoning could not even suspect their connection. At 
present we can not tell whether our present method of mathe- 
matical analysis is enough, or whether we shall need a new 
analysis for our purpose, but it is certain that the highest 
training in mathematical physics on the part of young meteor- 
ologists is not merely important but indespensable to the 
future advancement of meteorology. At the same time, meteor- 
ologists must invite eminent mathematicians and mathematical 
physicists to their field. Only thus may the observational data 
of the upper atmosphere or of the lower yield the best results, 
and meteorology may be able to enter the field of exact 
sciences. 


INAUGURATION OF PRESIDENT DABNEY. 


Dr. Charles W. Dabney, Assistant Secretary of Agriculture 
during President Cleveland’s second administration, was in- 
stalled as president of the University of Cincinnati on Novem- 
ber 15-16, 1904, and, in the absence of Secretary Wilson and 
the Chief of the Weather Bureau, Prof. F. H. Bigelow had the 
pleasure of representing the Department on that occasion. 
Dr. Dabney has resigned his work as president of the Univer- 
sity of Tennessee, and he has been welcomed most heartily 
into his new office at Cincinnati. The inaugural ceremonies 
were elaborate and enthusiastic, and a large number of edu- 
cational institutions sent official delegates to take part in the 
exercises. The University of Cincinnati is a municipal insti- 
tution, like the College of the City of New York; it has a 
beautiful site in the Burnet Woods Park, is well equipped 
with large buildings, and at present has about 1300 students 
in attendance. All those who were associated with Dr. Dabney 
during his residence in Washington will be pleased to know 
that he has fine prospects of performing a very useful work at 
Cincinnati.—/. H. B. 


SEPTEMBER FLOODS IN THE SOUTHWEST. 


The following reports of the recent floods in the Southwest 
were received too late for publication in the Monrnuty WeaTuEr 
Review for September, 1904. They will be found very interest- 
ing as well as instructive. Those in New Mexico and south- 
eastern Colorado were probably unprecedented, both as to 
volume of water and extent of territory affected, and their 
effect upon future engineering problems will doubtless be 
most pronounced. The Rio Grande floods were not so severe, 
yet the stages reached were quite high, and considerable 
damage was done to growing crops. 

Among the lessons of these floods is the suggestion that 
the River and Flood Service of the Weather Bureau may be 
extended in these regions with at least a fair degree of utility. 
Two officials of the Bureau are now on the ground, examining 
the flooded districts with this end in view.—H. C. Franken/ield, 
Professor. 

THE FLOODS IN SOUTHEASTERN COLORADO. 


By F. H. BRANDENBURG, District Forecaster, Denver, Colo. 


Flood stages occurred in a number of streams in south- © 
eastern Colorado on September 30 and October 1. The Pur- 
gatoire, or Picketwire, as it is known locally, on whose water- 
shed the principal flood had its origin, rises in the Culebra 
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Range of mountains. The main stream, after receiving a num- 
ber of tributaries rising to the southward in the Raton Moun- 
tains, empties into the Arkansas two miles east of Las Animas. 
Although draining 3040 square miles, the stream normally 
carries very little water; in fact, it is almost dry in its lower 
part, especially during summer and autumn. 

In Colorado rain set in over the drainage area on the 27th 
and continued until the afternoon of the 30th. Along the 
Arkansas the fall was generally between one and two inches, 
while on the watershed of the Purgatoire, in Huerfano and 
Las Animas counties in Colorado, and in northern New Mexico 
it ranged from about four inches in the western part of Las 
Animas County to nearly six inches in the vicinity of Trinidad, 
and to about seven inches near the headwaters of the tributa- 
ries rising in the Raton Mountains in northern New Mexico. 
The entire upper watershed being a mountainous region, the 
run-off was great and rapid. 

At Trinidad, where the flood was most disastrous, the loss 
probably reached $600,000. The river rose very rapidly; at 
2 a. m. of the 30th it went over its banks, and at 3:30 a. m. it 
had spread a block or more on each side. Every bridge in 
the city, except one, was carried away; the Santa Fe railroad 
station was demolished, and 30 city blocks along the river 
were covered from two to four feet deep. The electric light 
and gas plants were flooded, leaving the city in darkness. 
The railroads sustained a large loss by washouts and a pro- 
longed interruption to traffic. Ranchmen along the river for 
50 miles or more lost their crops; in some instances they sus- 
tained considerable loss by the cutting done by the flood, and 
in others sand ruined much valuable farming land. 

Before the flood in the Purgatoire reached the Arkansas 
that stream was somewhat swollen as a result of the rains, 
but the volume carried did not exceed 3000 second-feet. The 
great volume brought by the Purgatoire caused the Arkansas 
to leave its banks and attain a height equal to the high-water 
mark reached about 40 years ago. All bridges between Las 
Animas and the State line, except one at Granada, were washed 
out; bottom lands were badly washed or covered with sand; 
long stretches of railroad track were carried away or under- 
mined, the damage being estimated at $200,000. At Lamar, 
about 30 miles east of the mouth of the Purgatoire, the flood 
stages were first noted about 6 a. m., October 1, and the water 
continued to rise steadily until 4 p.m. At the highest stage 
the river was fully one and a half miles wide. The river sub- 
sided slowly from that time until Tuesday, when it was again 
at its normal stage. 

RECENT FLOODS IN THE RIO GRANDE VALLEY. 
By W. 

The continuous and at times heavy rains that fell over west- 
ern and southwestern Texas and southeastern New Mexico 
during September and the early part of October, 1904, kept 
the Rio Grande on the verge of overflowing its banks at vari- 
ous places along its course during this entire time, and on sev- 
eral occasions, and at a number of places it did overflow and 
flood the valley. The property loss in Texas on account of these 
overflows seems not to have been very great, but the in- 
habitants of the valley were kept in a state of constant alarm. 

On the 8th of September the river observer at Eagle Pass, 
Tex., sent the following message to points below: 


River up seven feet and rising. Heavy rains reported above here. 
On the 14th the following: 


River now up sixteen feet, and rising six inches per hour. 


On the 15th the following: 
Twenty-two feet. Slowly rising. Continued light rains here. 


ALEXANDER, Observer, Weather Bureau, Galveston, Tex. 


Eight a. m. 


On the 16th the following: 
Reached twenty-four feet last night. Now falling. 


From gage readings kindly furnished by Mr. W. W. Follett, 
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United States Consulting Engineer, Fl Paso, Tex., it appears 
that the river at El Paso gradually rose from September 1 to 
15, after which a gradual fall began. The highest reading re- 
corded was 14.0 feet in the afternoon of the 15th. 

Another series of readings from a gage located near Devils 
River Station, Tex., shows a gradual rise in the river from 
September 5 to 10, and a very rapid rise from the 10th to the 
15th. The maximum reading recorded at this station was 28.1 
feet on the afternoon of the 14th and the forenoon of the 15th. 
Gage readings at Fort Ringgold, Riogrande, Tex., show that 
the river at that point rose from 20 feet on the 10th to 30 feet 
on the 16th, and then began to fall. 

The postmaster at Delrio, Tex., advises that the river at that 
point overflowed its banks on the 12th and 13th of September 
to a depth of seven feet, the water extending from 300 to 700 
yards from the river bed, and causing an estimated property 
loss in that immediate vicinity of $500. 

At Riogrande, Tex., the river overflowed its banks from 
September 16 to 22, resulting in the complete destruction 
of all crops planted along the river valley and a number of 
small shacks or huts. The crops destroyed were largely 
on truck farms, although a few cotton fields were also de- 
stroyed. It is intimated that the losses were heavier farther 
down the river, but no authentic information relative thereto 
has been received at this office. 

During the last week of September very heavy rains fell in 
the upper Rio Grande Valley, especially in New Mexico, caus- 
ing an overflow of the river in the vicinity of El Paso, Tex., 
and above, resulting in the loss of considerable property, prin- 
cipally railroad property, along the river in southern New 
Mexico. Just above El Paso a dike gave way and the water 
spread rapidly across and down the valley, forming lakes and 
streams, a part finally returning to the river channel. The 
damage to lands and buildings by reason of this overflow is 
estimated at $5000 or less. 

On October 15, 1904, the observer at El Paso, Tex., advised 
the stations below as follows: 

No decided rise in surface of river last three or four weeks, but bot- 
tom has scoured out until average depth at point of average width ap- 
pears to be seven or eight feet and water running fast. 

The gage readings at El Paso show that the highest stage, 
24.0 feet, was reached at 11 p. m. of the 15th of October. No 
authentic information has been received at this office of dam- 
ages, if any, resulting from this rise in the river. They are 
believed to have been unimportant. 


THE GREAT FLOODS OF SEPTEMBER IN NEW MEXICO. 


By J. B. SLoaN, Observer, U. S. Weather Bureau, Santa Fe, N. M. Revised reprint from 
Report for September, 1904, New Mexico Section of the Climate and Crop Service of 
the Weather Bureau. 


Between the 26th and 30th of September very heavy, steady 
rains fell over nearly the entire Territory, causing the most 
extensive and destructive floods in its history. The greatest 
damage occurred on Thursday morning, September 29, over 
the eastern slopes of the mountains and along the valleys and 
lowlands of the northern portion, but the floods were nearly 
as destructive over the eastern slope of the several mountain 
ranges in the southwest portion, and over the Hondo basin in 
the southeast. The reports from the voluntary observers show 
that from three to seven inches of rain fell in twenty-four to 
forty-eight hours, extending over an area about three hundred 
by five hundred miles. It is simply impossible to conceive 
the volume of water which this means; millions of tons, all 
rushing toward the sea, down the steep canyons and rapidly 
decreasing slopes of the valleys, carrying death and destruc- 
tion in its path, for nothing placed by man can withstand the 
onward rush of the flood waters. An eye witness of a portion 
of the flood gave a vivid description of the meeting of the 
Mora and Sapello rivers, about a quarter of a mile above 
Watrous, in the following words: 
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Both streams were raging torrents. As they came together at an 
angle of about 45° the waters were hurled high into the air with a roar 
almost like Niagara; the two streams forming a veritable maelstrom as 
the monster currents struggled for the mastery. Swirling and tossing 
on the breast of the flood were heavy timbers, great cottonwood and 
pine trees, and fragments of roofs, fences, and corrals. It was a terrible 
and awe-inspiring sight. Just below the juncture of the streams they 
were hurled against the Santa Fe tracks, obliterating them as far as one 
could see. Half a mile down the valley stood the great steel bridge 
lately constructed. The big structure towered like a monarch above the 
floods, with the approaches on both sides gone, but supported by the 
two massive stone abutments. For a moment beneath and on both 
sides the flood rushed on its mad course of destruction, soon carrying 
the bridge and everything in its path. 

On the terrible Thursday morning those who looked from the heights 
above Watrous gazed over five miles of wild, raging sea, which threw 
eolumns of spray high into the air and whose roaring would have silenced 
the sound of the most violent tempest on the iron bound shores of the 
Bay of Fundy. Past all imagination, conception, or belief, say those 
who witnessed the spectacle, was the fury of the flood at the confluence 
of the Mora and Sapello rivers. 

Many homes throughout the Territory were carried away 
by the rushing, turbulent waters, overflowing from the 
canyons, arroyos, creeks, and rivers. Towns and cities were 
inundated and covered with water four to ten feet deep; rich 
farming lands and orchards were devastated, alfalfa fields 
washed out, and hay and grain destroyed, after having been 
cut and stacked. Over the ranges the low-lying meadows 
were covered with silt and mud, in places to the depth of 
several feet, rendering them useless for grazing, but the loss 
of live stock was not extensive. Many lives were lost in the 
isolated villages and numerous narrow, fertile valleys of north- 
ern New Mexico, but the exact number is not known. 

In one of these narrow valleys, the Turquillo, in Mora County, 
noted for its beautiful meadows and fine crops of wheat, oats, 
barley, corn, hay, and alfalfa, with numerous canyons running 
into it from the adjacent mountains, the storm continued for 
four days and nights, increasing the volume of water every 
hour, and terminating in a flood that swept the valley. In 
places the flood was over a half mile wide and deep enough to 
cover thousands of cocks of hay, leaving only the crowns to 
be seen. At one point farther up the valley a lake of about 
five hundred acres was formed, and there it will remain for 
many weeks, as there is no outlet for the water. 

Probably the greatest orchard loss was that of Mr. M. W. 
Mills, near Springer, which approximates $50,000. At his or- 
chard ranch the bottom of the canyon was flooded to a height 
of 45 feet. The dam and head gate of his irrigation ditch 
were carried away, and the seven miles of the main ditch filled 
with sand, gravel, and rocks, including two miles of the fif- 
teen-foot cut. The orchard at this point contained about 
10,000 peach, 2000 apricots, 2000 almonds, 3000 cherry, plum, 
and other trees; nearly all were swept away, leaving only a 
few trees standing. The small fruits, berries, grapes, etc., 
were inundated and partly destroyed. On the lower side, 
farther down, about half way up the hill, about one-half of 
the apple and pear orchard was washed out, leaving only a 
narrow strip of trees. This fine orchard is practically a total 
loss, as that left is not considered worth the $10,000 that 
would be required to rebuild the irrigation ditch. Thousands 
of other trees, some estimated to be over 2000 years old, were 
carried down in the raging torrent. The river bed at this 
point is three times as wide as heretofore. 

To illustrate the volume and force of the water the follow- 
ing facts are mentioned. In the Mora canyon, a few miles 
above Shoemaker, six miles of track and several bridges were 
washed out. In one place the river flows through a box 
canyon with high walls, and the railroad had been built 
through this canyon, but some distance above the ordinary 
level of the stream. The whole track was lifted bodily out of 
the long, narrow, winding, box canyon and hurled two miles 
farther down on the Shoemaker ranch. That it was done is 
apparent, but how can not be explained. Near Logan, span- 
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ning the Canadian River and belonging to the Rock Island 
Railroad, is one of the highest bridges in the west, 135 feet 
above the low-water mark. It was several hundred feet long, 
built of steel and thought to be strong enough for any pur- 
pose, but more than two hundred feet of the steel structure 
is missing, having been carried by the flood, which rose until 
it splashed over it, to the sand bars below. A portion of the 
bridge was saved by running a heavily laden train of coal cars 
upon it. Over the adjacent mountains and in the Santa Fe 
Valley the rainfall was the heaviest on record. On Thursday 
evening, within two hours after the flood first struck the pro- 
tecting dam of the reservoir, three miles east of Santa Fe, 
250,000,000 gallons of water had passed into it and were rush- 
ing over the spillway, 175 feet long, at a height of three feet. 

At the same time the open ditch, built on the south side of 
the reservoir, to dispose of flood waters and having a capacity 
of 750 cubic feet per second, was running bank full, in places 
even overflowing. It was estimated from subsequent measure- 
ments that when the crest of the flood reached the upper or 
protecting dam, the river was running about 2000 cubic feet 
per second, and it continued at this rate into the night. About 
9 o’clock the following morning the water was flowing over 
the spillway to a depth of 32 inches. Twenty-four hours after 
the flood waters reached the reservoir the flow measured 750 
cubic feet per second. On Sunday, the fourth day, it had 
diminished to 400 cubic feet, and on the 10th day it was still 
flowing 100 cubic feet per second. The grade of the river for 
eighteen miles above the reservoir, according to survey, aver- 
ages 125 feet to the mile, and, when this is taken into consid- 
eration, the long continued heavy flow is remarkable and can 
not be accounted for unless it was due to hail that fell in im- 
mense quantities in the higher mountain ravines and canyons 
and slowly melted, as it is known that hail fell in the canyon 
above the reservoir. 


Table showing daily and total precipitation during flood period (in inches and 
hundredths). 


September, 1904. 


Stations, _ Total. 
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* Amount included in following day, ; ¢ Incomplete. 

Without the protection of this reservoir, which holds about 
450,000,000 gallons of water, the damage to the city of Santa 
Fe would have been enormous. A few miles below the city 
the river bed for about twelve miles was widened to 60 feet 
and cut 30 feet deep, forming an impassable barrier. 
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The most extensive damage was done to the various rail- 
roads throughout the Territory, and undoubtedly exceeds 
$1,000,000. Miles upon miles of track and numerous bridges 
were carried away or damaged. Passenger and freight busi- 
ness was stalled or interrupted for several weeks, and towns 
and cities were isolated and cut off from supplies and mail. 
Telegraph wires were prostrated in all directions and local 
offices were not in direct communication with the terminal 
cities for over two weeks, although messages were detoured 
to the principal New Mexico cities over patched wires within 
a few days after the storm subsided. 


NOTES AND 


ROYAL METEOROLOGICAL SOCIETY. 

Weare informed that His Royal Highness the Prince of Wales 
has graciously consented to become patron of the Royal Me- 
teorological Society. 

Those who are familiar with the history of the New Eng- 
land Meteorological Society, its rapid growth and great use- 
fulness, but eventual dissolution, and with other efforts to 
establish a similar vigorous society in this country and else- 
where, must have wondered why such efforts often came to 
naught, but the reasons are not far to seek. A society will not 
live a healthy life unless, like a man, it has plenty of exercise 
and useful work to do, and funds to pay expenses, and the 
stimulus that comes from the conviction that it is really ac- 
complishing its work. What is so discouraging as to strive 
for a mountain top, yet find oneself perpetually laboring along 
in ravines and valleys. One must have an occasional outlook 
from a peak in order to feel that he is steadily nearing the 
summit; every descent into a valley must be made with the 
assurance that the next greater height will be attained beyond. 
So with a society of men banded together for a definite pur- 
pose, the initial enthusiasm and money will not suffice unless 
the members can see that progress is being made toward the 
object in view; the attainment of one point must be followed 
by striving after another just beyond. Thus it is that the best 
scientific research is stimulated step by step; one climbs and 
enjoys each point of view. What use have we for a society 
that has no special work to prosecute, no great object to attain, 
no vigorous life? 

Happily for the Royal Meteorological Society of London it 
has done good work, and its leading spirits foresee that there 
is more yet to be done. A friend familiar with the develop- 
ment of meteorology in England tells us that— 

There has been a good deal of effort made in England since Dr. W. 
N. Shaw became chief of the weather service to raise the whole tone of 
meteorological investigation in England. This has taken the form partly 
in the direction of inducing the government to reorganize the Meteoro- 
logical Office and spend larger sums on its maintenance, and partly in the 
direction of raising the standing of the Royal Meteorological Society. 

Sir John Eliot is just now working hard to induce the government to 
consider a plan of cooperation for the whole British Empire in dealing 
with meteorological observation (see his British Association address) and 
a good deal of work of this kind is evidently going on behind the scenes. 
I take it that the fact of the Prince of Wales becoming a patron isa 
straw which shows that some success is being achieved in persuad- 
ing the government of the importance of the work to be done; there has 
been in the past and seems likely to be more in the future of cooperation 
between the Government Meteorological Service and the Meteorological 
Society. There is usually a good deal of care and inquiry made as to the 
standing of any society of this kind before a member of the royal family 
becomes a patron.—C. A. 


JOURNAL OF THE METEOROLOGICAL SOCIETY OF 
JAPAN. 


The last number of the Journal of the Meteorological 
Society of Japan, Tokio, September, 1904, 23d year, No. 9, con- 
tains the following announcement: 


The Meteorological Society of Japan, founded in 1882, counts at present 
more than 260 members. The president of the society is His Excellency 
Vice-Admiral Viscount Yenomoto. 


Its organ isthe Kishoshushi (Meteor- 
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At the present writing it is impossible to definitely state 
the aggregate loss in the cities, towns, and small settlements, 
or to the farms and ranches throughout the Territory, but it 
is believed $1,000,000 is a conservative estimate. 

The accompanying table shows the daily rainfall of the 
flooded districts. It will be observed that the precipitation 
over the entire area approximated two inches on the 29th, 
the day of the greatest flood disaster, and that the total for 
the five days was practically four inches, while in the stricken 
northeast quarter of the Territory six inches occurred within 
this period. 


EXTRAOTS. 


ological Journal), of which more than 180 volumes have already been 
published. The language used in this journal has hitherto been ex- 
clusively Japanese; but, in the future, it is intended to insert occasion- 
ally articles on Japanese meteorology as well as other scientific matters 
in English, French, or German. 

It is earnestly desired that our readers will favor us with contributions 
to our journal. 


The only article in this number in any European language 
is by T. Okada, and is entitled “On the underground temper- 
ature observations made at Nagoya, Japan.” Observations of 
ground temperature were made at various depths up to twelve 
meters, for periods varying from ten years for the lesser 
depths to four years for the greatest. The soil is a mixture 
of sand and loam, with a surface of sod. The author decides 
that the diffusivity, which differs widely in different strata, is 
greatest at a depth of one and one-half to three meters, where 
it amounts to 0.00899, and that the stratum of invariable 
temperature is found at about twelve meters. 

The remaining articles of the September number, all of 
which are in Japanese, are as follows: 

“On the snow temperature observations made at Sapporo.” 
By K. Abe. 

“Fishery and climate in the Inland Sea for the year 1904.” 
By Y. Yamaguchi. 

“On the connection between earthquakes and atmospheric 
pressure.”” By Hioya. 

“On lunar phases and weather.’’ By Seisan. 

“Climate and the development of silkworms at Fukuoka and 
Kanayama in 1904." Kanayama Meteorological Station. 

“Notes: Monthly weather review for August.”—/F. 0. S. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Mr. James L. Bartlett, Observer, Madison, Wis., gives the 
following brief outline of the course in meteorology that he 
will offer at the University of Wisconsin during the second 
semester of the present college year: 

1. The principles of meteorology. The properties and phe- 
nomena of the earth’s atmosphere, including barometric pres- 
sure, temperature, precipitation, fog, dew, frost, clouds, the 
general circulation of the atmosphere, and general and local 
storms. The weather and climate of the United States. 

2. Explanation of the meteorological apparatus in use at 
the Weather Bureau office, and instruction in its use. Instruc- 
tion and laboratory work in taking and recording observations. 

3. Instruction in the preparation and use of the weather 
map, forecasts, and warnings. Laboratory work in drawing 
isobars and isotherms and in making forecasts of the weather. 


Mr. Edward L. Wells, Observer, Boise, Idaho, on October 
21 addressed several classes from the public schools of the 
county. The structure and use of the instruments were ex- 
plained, the methods of collecting and disseminating meteoro- 
logical information were described, and methods of forecast- 
ing were touched upon, with some reference to the fallacy of 
long-range forecasting as at present attempted. 
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Mr. W. D. Maxwell, Observer, Rapid City, S. Dak., lectured 
on October 3 to the high school class in physical geography 
on atmospheric pressure, and its relation to the movements of 
storms across the continent. He also explained the construc- 
tion and use of Weather Bureau instruments. 


AWARD OF THE BUYS BALLOT MEDAL. 


The proceedings for June 27, 19038, of the Koninklijke Aka- 
demie van Wetenschappen te Amsterdam contain an extract 
of the report made by the committee of advice for the accord- 
ing of the Buys Ballot medal. This committee consisted of 
Messrs. Julius, Haga, Zeeman, Van der Stok, and Wind, and 
their report gives so interesting a sketch of the work of the 
most active pioneers in the exploration of the upper atmos- 
phere that it is briefly summarized herewith. 

Recognizing the great importance to theoretical meteorology 
and to our knowledge of the general circulation of the atmos- 
phere of the aeronautic investigations of recent years, the com- 
mittee wished to award the medal to some one distinguished 
in this line of research. Asit was impossible to select any one 
investigator as the only founder and original promoter of this 
work, the committee endeavored to choose, among the many 
who have carried it on, him whose efforts and achievements 
had made him the most conspicuous. This was by no means 
an easy task. Special commendation is accorded to Rotch, 
the founder and director of the Blue Hill Observatory, who 
first made use of kites on a large scale and for systematic 
observations, and who also set the example of flying kites 
from steamships, for the sake of the wind thus artificially pro- 
duced or modified; to Teisserene de Bort, who has used both 
kites and balloons on an exceptionally large scale both in 
France and in foreign countries; to Hildebrandsson, whose 
zealous, patient, and skillful work in the observation of clouds 
and in the development of simultaneous international cloud 
observations is worthy of admiration, and who has derived 
from the results obtained knowledge that may materially 
modify previous theories, since it tends to show “that in the 
northern temperate zone both the upper and the lower air on 
an average perform a whirling movement in the sense of the 
earth’s rotation around the pole as a center, but with a cen- 
tripetal component in the lower, a centrifugal component in 
the higher layers, a movement therefore quite different from 
the southwestern lower current and the northwestern higher 
current almost generally adopted hitherto”; and to Hergesell, 
who has not only himself investigated these problems, but, as 
chairman of the international aeronautic committee, has in- 
itiated the simultaneous international balloon ascents, carried 
out once each month since 1900 at ten different stations. 

But the unanimous choice of the committee falls upon 
Richard Assman and Arthur Berson, editors of Die Wissen- 
schaftlichen Luftfahrten des deutschen Vereins zur Forderung 
der Luftschiffahrt in Berlin, in which they have laid down the 
foundations, the course, and the results of their highly im- 
portant series of observations. This publication describes 
the balloon expeditions, 75 in all, made from 1888 to 1889. 
The provisional results of a more general tenor obtained in 
these voyages are thus summarized by the committee: 


1. Formerly it has sometimes been thought that the temperature in 
the higher layers of the atmosphere approached a limit of —35° to —50° 
C.; these investigations, however, do not at all point to the existence of 
such alimit. Temperatures also considerably lower than the above have 
come to light. 

2. In the lower layers of the atmosphere the temperature, in rising, 
diminishes on the whole less rapidly than would answer to convective 
equilibrium. Above 4000 meters, however, the rate of decrease grows 
larger and seems to approach that value of nearly 1° C. per 100 meters 
asalimit. This is in keeping with a supposition of von Bezold based on 
theoretical grounds, whilst the behavior in lower layers can be accounted 
for by the influence of radiation, condensation, and evaporation. 

The distribution of temperature found in this way is satisfactorily in 
agreement with the one found by Teisserene de Bort, but disagrees con- 
siderably with that which was formerly determined by Glaisher. 
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3. The diurnal variation of temperature has, at a height of 2500 meters, 
shrunk down to less than one-tenth of its amplitude at the surface of the 
earth. 

Of the annual variation of temperature the amplitude decreases rap- 
idly at the lowest layer of 500 meters. Higher on it is rather a retarda- 
tion of the maximum and minimum of temperature than a decrease of 
amplitude, which is still obvious. Ata height of 4000 meters the high- 
est and lowest temperatures seem to occur about the middle of Septem- 
ber and March. The nonperiodical changes of temperature in the higher 
layers are hardly less intensive than at the surface of the earth. 

4. Frequently low, but also sometimes higher in the atmosphere, there 
are layers in which the temperature increases instead of decreasing with 
the height. ‘‘Inversions’’ to an amount of even 16° C. have ,.been 
observed. 

Not seldom there are also layers in which the temperature in rising 
diminishes more rapidly than would answer to the convective equilib- 
rium. It is very remarkable that these layers, which obviously tend to 
provoke a state of instability in the atmosphere, are often of a great 
thickness, reaching even 2500 meters for instance. 

5. In accordance with results which Hann came to in the Alps, it has 
appeared that above middle Europe, both in winter and in summer, the 
temperatures at equal heights in anticyclones are in general higher than 
in cyclones, this, at least, holding good for heights up to eight kilome- 
ters. This result tends to corroborate the conviction of most meteorol- 
ogists that the cyclones with their ascending and the anticyclones with 
their descending currents of air can not, as a rule, simply owe their ex- 
istence to differences of temperature. By still more recent investiga- 
tions it has appeared that the rate of decrease of temperature above the 
anticyclones, though at first smaller, is at greater heights greater than 
that above cyclones, so that it remains possible that in the very high 
layers of the atmosphere the temperature above the anticyclones is lower 
than above the cyclones. 

6. In most of the cases several layers of a quite different nature and 
origin were clearly indicated in the atmosphere. 

7. In rising, the moisture of the atmosphere generally decreases more 
than Hann had derived from observations of mountain stations and from 
those made by Glaisher. 

8. Important data have been acquired about the formation and origin 
of clouds in connection with the distribution of the meteorological 
elements. 

9. The velocity of wind increases with the height, strongly in the layers 
below 1000 and above 3000 meters, less so between these two heights. 
At a height of 5000 meters it was on an average four and five-tenths times 
as large as at the surface of the earth. Important data were also ac- 
quired about the difference in the direction of the wind between the 
lower and higher parts of the atmosphere. 

10. Thermally and electrically the surface of a layer of clouds has a 
similar effect upon the region above it as the surface of the earth. 

11. The rate of decrease of electrical potential seems to diminish when 
rising, and even to vanish entirely in the higher regions of the atmos- 
phere. The result, arrived at from only a few observations, has after- 
wards been corroborated. 

While, in the opinion of the committee, it is chiefly as editors 
of this important publication that Assman and Berson have 
won the distinction recognized in the award, they have ren- 
dered other services that the committee desires to emphasize: 
Berson by the intrepidity with which, in company with Suring, 
he has undertaken an expedition to altitudes whose extremely 
low temperature and greatly diminished pressure are danger- 
ous to life—an expedition carried out for the sake of com- 
paring the observations obtained from registering balloons 
with eye observations in a manned balloon started at the same 
time; Assman by the construction of the aspiration psychrome- 
ter and of the “Platz” balloons, made of caoutchouc, which 
attain to a height of 20 to 30 kilometers; and both Assman 
and Berson by their work since 1899 at the aeronautical ob- 
servatory at Tegel, founded and directed by the former, where 
daily kite and balloon observations are made.—F. O. 8S. 


LONG-RANGE FORECASTS. 
By H. B. Wren, Observer. 


[Extract from the —— for September, 1904, Maryland and Delaware Section of the 
Climate and Crop Service of the Weather Bureau. } 


The ceaseless change in the midst of essential stability and 
permanence that is apparent among the heavenly bodies sug- 
gests a relation between those movements and the destinies 
of men and of nations. So obvious is this analogy that it is 
not strange that in the childhood of the race it was exalted 
into an absolute causal connection. 
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Astrology once permeated all religion, all science, and even 
politics; and the baneful influence of unfounded, unreason- 
able, or portentious predictions is not a modern affliction. 
Montaigne, the French philosopher and essayist of the six- 
teenth century, remarks that “a large sum of money was lost 
on ‘Change at Rome by this prognostication of our ruin,” 
referring to the prediction by Italian astrologers of the down- 
fall of the French nation. Dean Swift, the powerful satirist, 
wrote “Predictions for the year 1708, by Isaac Bickerstaff, 
Esq.,” to emphasize the absurdities and weaken the influence 
of long-range forecasters. 

The infinite desirability of foreknowing the seasons for the 
benefit of husbandmen is at once the opportunity of charla- 
tans and the justification of national weather services. It 
avails little to decry the methods of impostors or to brand 
them as fakirs; the court of final resort must always be a com- 
parison of results, and such comparison every one can now 
make for himself. Weather maps showing the actual condi- 
tions on every day are now published by practically every 
civilized nation and are accessible to all; and all that is needed 
to cure the most implicit belief in almanac predictions is an 
honest comparison of these predictions for a single season 
with the actual occurrences as shown by these maps. Con- 
spicuous instances of failure, such as those of the artificial 
rain makers, who, a decade ago, were given the fullest oppor- 
tunity to test and exploit their theories, or the colorless re- 
sults of the extensive campaign of bombardment as a protec- 
tion against hail, conducted for several years in southern 
Europe, do not convince the credulous. They do serve, how- 
ever, to illustrate the “confusion of tongues” among the 
prophets of these latter days, who bombard the skies to pre- 
cipitate storms, and bombard the clouds to dissipate them. 
Government meteorologists are not alone in the denunciation 
of the fallacies, absurdities, and pernicious effects of so-called 
long-range forecasts. Professor Young, probably the fore- 
most American astronomer, speaking of lunar influences, 
points out that the frequency of the moon’s changes is so 

. great that it is always easy to find instances by which to 
verify a belief that changes of the moon control conditions on 
the earth. A change of the moon necessarily occurs about 
once a week. All changes of the weather must therefore occur 
within three and three-fourths days of a change of the moon, 
and one-half of all changes ought to occur within forty-six 
hours of a change in the moon, even if there were no causal 
connection whatever. Now it requires only a very slight pre- 
disposition in favor of a belief in the effectiveness of the moon’s 
changes to make one forget a few of the changes that occur 
too far from the proper time. Coincidence enough can easily 
be found to justify preexistent belief. 

Those who are in a position to know are well aware that 
every possible effort is being made to extend our knowledge 
of the laws that control weather conditions, and meanwhile to 
give to those who are vitally concerned the most trustworthy 
information obtainable. 

The problem of seasonal forecasts is receiving at the hands 
of the ablest and most painstaking students of both continents 
a comprehensive consideration that is certain to be fruitful 
and far-reaching in its ultimate results. So important and so 
pressing is this work and so promising is the field, that the 
Chief of the Weather Bureau is building and equipping a large 
observatory, wherein the best talent available will soon be em- 
ployed to study the intricate and profound problems of the 
atmosphere, whose solution promises improvement over pres- 
ent methods and results in forecasting, and may lead in time 
to seasonal predictions on a truly scientific basis. 


EFFECT OF RAINFALL ON THE PALM OIL TREE. 


[ Bztract from British Colonial Reports—Annual, No. 427. Lagos. Report for 1903. Com- 


municated by W. R. Buttenshaw, Imperial Department of Agriculture for the West Indies. } 


The very remarkable shrinkage in the exports of 1903 as 
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compared with those of 1902, as regards cacoa, palm kernels, 
and palm oil, is the result of highly unfavorable meteorologi- 
cal conditions, which well deserve special consideration. It 
is purely a question of rainfall. 

As regards palm produce, the following pertinent paragraph 
may be quoted from the report of a commission to the goy- 
ernor of Lagos, in 1898: 

The yield of fruit from the palm oil tree (Elaeis quineensis) varies accord- 
ing to rainfall. With asufficiency of moisture the tree flowers every five 
or six weeks, and bears eight or nine mature bunches of fruit in the year, 
butif the rain supply is scanty the tree flowers only every ninth or tenth 
week, and the annual yield is reduced to about five bunches. In normal 
times the Elaeis bears eight heads (so-called nuts) in the year, but it 
follows a similar habit to the cocoanut, the heads being formed spirally 
and the axils of the leaves at regular intervals, which are long or short, 
according as the season is favorable. The mischief arising from in- 
sufficient rainfall does not finish with the number of heads, for the oil is 
extracted from the fibre of the thin outside layers of the fruit, which are 
either red, ripe, succulent and rich with oil, or starved, yellow, and des- 
titute wholly or partially of oil, according to the amount of moisture 
afforded to the tree during the time the fruit has been maturing. 


The following table has been prepared to show the yearly 
rainfall, in inches; the yearly export of palm oil, in gallons; 
and the export of palm kernels, in tons: 


Palm 


Year. Rainfall. Palm oil. kernels. 
Inches. Gallons. Ton 

1888 .. 49. 87 2, 446, 705 42, 525 
1889... 61. 61 3, 349, O11 32,715 
1890. . 90, 88 3, 200, 824 38, 829 
1891. . 64, 26 4, 204, 835 42, 342 
1892... 69. 68 2, 458, 260 $2, 180 
1893... 82. 55 4, 073, 055 51, 456 
1894. . 70. 10 3, 393, 533 53, 534 
1895. . 80. 62 3, 826, 392 46, 1 
1896. 74. 23 3, 154, 333 47,649 
1897 51.10 1, 858, 968 41,299 
1898 80. 20 1, 889, 939 42,775 
1899 83. 46 3,292,851 | 49,501 
72. 82 2, 977, 926 48,514 
eiesnne 112. 59 3, 304, 055 57, 176 
rr 47. 82 5,240,137 | 75,416 
ae 70. 08 3, 174, 060 63, 568 


The correlation between rainfall and the quantity of palm 
produce exported from the colony is shown in an unmistakable 
manner by the above figures. They are given here in detail, 
because the falling off in the exports of 1903 was not under- 
stood by British merchants. 

It will be noticed that the effect of an unusually great or 
abnormally small rainfall is sometimes felt most in the exports 
of the following year. This arises from the fact that the rain- 
fall is divided into the former and the latter rains. Thus, in 
1901 there was the unprecedented fall of latter rain of 31 
inches in September and October, the effects of which are 
seen in the record export of 1902. 

An examination of the above figures will show that the ex- 
port of palm oil is even more sensative to rainfall than the 
export of palm kernels. 

The greatest rainfall, that of 1901, preceded the almost 
phenomenally large export of vegetable produce in 1902. The 
short rainfall of 1902 enabled an intelligent observer to pre- 
dict with certainty a great falling off in produce in 1903. 


SEASONAL RAINFALL REGIMES IN THE UNITED 
STATES. 

Prof. V. Raulin, of Montfaucon, France, advocates the clas- 
sification and publication of precipitation statistics by me- 
teorological seasons in place of, or in addition to, the calen- 
dar months and year. In a recent letter he incloses a map, 
fig. 1, showing the division of the United States into “reé- 
gimes” based on the seasonal precipitation, as determined 
from the data of Weather Bureau Bulletin D. Professor Rau- 
lin states: 


* * * the climatic chart is very interesting and shows clearly that 
precipitation is abundant in the neighborhood of the Atlantic Ocean, and 
decreases in the interior as far as to the neighborhood of the Pacific 
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4 Prescott vi 
Rainfall Regimes. 
IV Va = 
Regime Winter least, and summer most, rainy. Austin 
Regime VIII. Spring very rainy and autumn very dry. 3 “Yj Yy - Denver J 
Regime VL. Spring very rainy and summer dry. Z Yj, 
Regime VII. Winter and spring rainy. < 
4 Regime IV, Summer very dry. Winter and autumn rainy. 
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Fie. 1.—Rainfall régimes. 


Ocean; viz, 60-50 inches on the Atlantic coast decrease to 40-30 in Mis- 
sissippi and Missouri (St. Louis), to 20-15 in Colorado (Denver), to 10-5 
in Arizona. Then it increases to 50-60 on the coast of California, and 
reaches 100 inches in the district of Juan de Luca by Neah Bay. But 
what the chart does not show is the influence, so important in Europe, 
of the ocean on the distribution of rain. 

On the eastern coast, by the Atlantic, the greatest rainfall takes place 
in the spring and summer, while on the western coast, by the Pacific, the 
principal rainfall occurs in the fall and winter, with absolutely no rain in 
the summer, as in San Francisco. 

It is also a fact that the Atlantic coast from New York to the southern 
end of Florida has the same regimen as the interior, which is the reverse 
of the conditions in Europe, where the coast districts always have more 
rain, as may be seen on my chart of France or on my chart of western 
Europe. 

You will note on the accompanying map the continental normal régime, 
(I), the marine régime (IV), and the intermediate and semimarine 
régimes (VII, VIII, and VI). There are also other régimes at some 
isolated stations, but on account of the smallness of the map I can not 
indicate them. You will note that régime I (normal) occupies a large 
surface, both in the interior and on the Atlantic coast, that the modifica- 
tions VIII and VI seem to be influenced by the Gulf of Mexico and the 
Pacific, and that the entire régime IV and modification VII are influenced 
by the Pacific Ocean. 

For forty years I have been of the opinion that these régimes are of 
great importance to agriculture and industry, and that it would be use- 
ful to indicate the different zones of annual rainfall on the rainfall charts. 


TROPICAL STORM OF OCTOBER 10 TO 20, 1900. 


Mr. Paul DeGraw, Assistant Observer at Havana, Cuba, for- 
wards a record of daily weather conditions at Havana during 
the tropical storm that apparently was central over or a little 
south of central Cuba on October 15, and remained stationary 
over southern Florida from the morning of the 17th until the 
morning of the 19th. Mr. DeGraw’s report may be briefly 
summarized by saying that the wind was generally fresh to 
brisk from the northeast from October 10 to 15, reaching a 
maximum of 36 miles per hour on the 11th. The barometer 
fell slowly and continuously from the 8th to 3 a. m. on the 
16th, when it reached 29.58 inches, and at 2:30 p. m. on that 
date the wind backed to northerly and diminished in force. 


Cloudy weather with frequent light showers prevailed from 
the 11th to the 16th, followed by clear weather on the 17th, 
but showers again occurred from the 18th to the 21st. 

The barometer rose on the 16th, remaining nearly stationary 
until the 19th, when it fell slowly, recording 29.58 at 6 p. m., 
and 29.57 at 4 a. m. of the 20th, beginning to rise again in the 
evening of the 20th, and rising rapidly throughout the follow- 
ing day. The winds on the 17th and 18th were light and 
variable, but gradually backing to the southwest and south, 
increasing in force from the 19th to the 21st, and gradually 
veering to northwest by the afternoon of the 20th. A moder- 
ate sea swell, observed for the first time on the 14th, increased 
gradually in force. 

Mr. DeGraw incloses two reports from the neighborhood of 
Cienfuegos and also the following translation from the log of 
the steamship Buenos Aires, Transatlantica Espanola Line, 
which arrived in Havana October 21, seven days and eleven 
hours from New York: 


At 6 p. m. of the 16th we experienced, in the mouth of the Bahama 
Channel (Florida Strait), strong winds from the northeast, in which 
direction showers completely shut off the view. Inasmuch as we were 
unable to discern the lights of Jupiter, we turned our prow to the wind 
and lessened speed. On the morning of the 17th we discovered a cyclone 
to the south, and, supposing that its path would have to be the coast of 
Florida, we continued to face the wind and maintained the low speed of 
twenty revolutions. 

Onthe morning of the 18th the characteristics of the cyclone were 
more marked and the wind veered to the east, with gusts of hurricane 
strength. 

At nightfall we again intended to enter the channel, but at midnight 
the wind became so bad that we were forced to desist. 

On the morning of the 19th southeast winds prevailed; we changed 
the vessel’s course, and began to sail in this direction. That night the 
rain was so heavy and the wind so strong that it became necessary to 
moderate the speed of the engines to the lowest possible velocity. 

We continued in this way until the morning of the 20th, during which 
day, the weather being somewhat cleared and the winds veering to the 
southwest, we recognized Cayo Sal, and headed for Havana. 


Reports from Mr. L. F. Hughes at Central Soledad and from 
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Mr. P. M. Beal at Colonia Guabairo, estates distant respec- 
tively eight and ten miles from Cienfuegos, show a sequence 
of weather changes in general similar to that at Havana, but 
the lowest barometer readings were recorded on the afternoon 
or evening of the 15th, and the wind backed to southwest by 
the morning of the 16th. The precipitation is given in the 
following table: 
Precipitation, in inches, October 10-22. 


Cienfue- | Central Colonia 


Date. gos. Soledad. | Guabairo. | Havana, 
October 11 ... $6bdb60000 0080008006006 0. 42 0. 78 | 0. 40 0. 45 
October 18 ....... se 0. 32 1.02 0. 55 0 
October 14... conte 0. 20 0. 08 0. 0.56 
T. 0. 08 O11) 0. 30 
October 16 ... 1. 39 2.20 3.13 0.74 
October 18 de sound 1. 83 1.50 272 0. 67 
October 19... se 0. 96 0. 60 


The daily precipitation at Cienfuegos and Havana is the 
total for the twenty-four hours ending at 8 p.m. The hour 
at which precipitation was measured at the other places is not 
stated, and the four columns may not be strictly comparable 
as regards time. Mr. Hughes states that there are several 
rain gages on different parts of the estate, and that all of them 
measured different quantities each day, showing that the rain 
fell in squalls of unequal intensity. On October 21 a shower 
at an out station measured 3.35 inches in less than an hour. 

The Havana Post of October 22 records the experience of 
the Peninsular & Occidental steamship Martinique, which left 
Havana for Miami, Fla., at 4 p. m. on the 14th and arrived at 
Key West thirty-three hours later, being delayed in crossing 
the Gulf by the storm. Between Key West and Miami the 
ship encountered extremely high winds and seas, and put into 
Hawk's Channel for shelter, where, on the 16th, the wind was 
estimated at 50 miles per hour, increasing to 75 miles. “Every 
room that had a window open was filled with dozens of little 
birds, while the deck was littered with dead ones that struck 
the houses and masts in their flight through the darkness, 
pushed ahead by the fierce storm.”—¥F. O. S. 


THE DECHEVRENS ANEMOMETER. COLD WAVES. 


In the Moytraty Wearner Review for March of this year Rev. 
Mare Dechevrens describes his anemometer for the measure- 
ment of the vertical component of the wind, and notes by 
Professors Abbe and Marvin are added. In a recent letter 
Father Dechevrens replies to these comments and also refers 
briefly to his theory of cold waves. A translation of some 
portions of the letter follows: 
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I have never attempted to disguise the difficulties inherent in this kind 
of observations. I had previously expected in China to be able to ele- 
vate the windmill on a tower 33 meters high, made for the purpose. Once 
established at Jersey, I did not rest until I had erected another tower, 
both higher and more slender, in order to continue my researches on the 
vertical component of the wind. 

I may say that all the precautions enumerated by Professor Marvin 
have been taken in order to insure the verticality of the principal sup- 
port, which is a strong tube of steel, ten centimeters in diameter, abso- 
lutely inflexible, and also the verticality of the axis of the windmill on 
its horizontal arm. As regards the latter, I have not been able to do 
away withan inclination of the axis of eight minutes, but all the hourly ve- 
locities have received a corresponding correction. 

The movements of this windmill are very complex and curious. I 
think that one should be very cautious in attributing them to causes 
other than movements of atmospheric currents. It is a phenomenon 
that one must observe for himself and under the best conditions. Un- 
fortunately no observatory has been willing, like myself, to undergo the 
considerable expense of a suitable installation. 

Allow me to add some reflections on the subject of your correspond- 
ence with Professor Stupart in the MONTHLY WEATHER REVIEW for 
March, 1904; the primary and principal cause of cold waves. Already, 
in 1898, on the occasion of the cold wave of November 26, discussed at 
length and with charts in the MONTHLY WEATHER REVIEW, I was con- 
vinced that these cold wavesof the United States proceed from the same 
cause as our cold waves in Europe. Both accompany anticyclones, or 
follow cyclones, or more often still appear between two centers of low 
pressure. Professor Stupart is no longer willing to regard radiation as 
a sufficient cause for such cold, and he now repeats what I said in 1886 
and what I have not ceased to say since: some other cause than radia- 
tion is needed to explain this phenomenon. In my belief, the only truly 
efficacious, truly adequate cause of these great cold waves is the disper- 
sion of aerial masses, which descend in the high pressures and expand 
over two gradients in the directions of the two centers of depression. 
Consider the chart of November 26, 1898. You will see there a complete 
sheet of winds from the southeast and south, whose direction is toward 
Montana, where the temperature is 20° F. at the center of a low; and 
another sheet of winds from the northwest, whose direction is toward 
another low over Lake Erie, with a temperature of 28° F. The dividing 
line between these two systems of winds is over an area of high pres- 
sure with a temperature of about —10°F. Impossible that such a fall 
in temperature should be due to radiation, especially that the fall should 
have been greater in the wind from the south, to which one attributes a 
temperature naturally higher than in the wind from the north. 

The cold waves, therefore, are no more confined to polar currents than 
are the warm waves to equatorial currents. Cold will always be found 
associated with currents of dispersion, and heat with currents of concen- 
tration. 

If to this idea of horizontal winds of dispersion and concentration is 
added another conception, to which I gave equal emphasis in 1886, the 
conception of two superposed eddies forming together the cyclone, and 
two others forming together the anticyclone, we may thus most simply 
explain the distribution, so curious, of temperature along the axes of 
cyclones and anticyclones, such as has been revealed to us by observa- 
tions on mountains, and more recently and more completely by balloons. 


CORRIGENDA. 


Monruty Wearner Review for August, 1904, p. 371, column 
1, table, insert “ p. m.” after the figures expressing time: eighth 
line below table, strike out “counting from 0" at midnight to 
24 hours.”’ 


THE WEATHER OF THE MONTH. 


By Mr. Wm. B. Stockman, Chief, Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and VI. 

The mean pressure for the month was high over the region 
from Kansas and the Indian Territory northeastward to the At- 
lantic Ocean in the latitude of New Jersey, and eastward to 
east-central North Carolina, with the crest over the mountain 
regions of West Virginia, southwestern Virginia, and eastern 
Kentucky. Another area of high mean pressure occurred over 


portions of the northern and middle Plateau regions. 

The mean pressure was low over the Florida Peninsula, and 
portions of the southern Plateau region. 
reading was reported at Key West, Fla. 

The mean pressure was above the normal in all regions, ex- 


The minimum mean 


cept the Forida Peninsula, extreme northern California, west- 
ern Oregon, and southern and western Washington. 

The greatest excess in mean pressure occurred in portions 
of the Plateau and slope regions, and over the central districts 
from the middle slope region eastward to the Atlantic Ocean 
over southern Pennsylvania and to eastern North Carolina. 
The greatest deficiency in mean pressure occurred over south- 
ern Florida. 

The mean pressure decreased from that of September, 1904, 
over southeastern North Carolina, eastern South Carolina, the 
southern portions of Georgia, Alabama, and Mississippi, south- 
eastern Louisiana, Florida, eastern New York, New England, 
western Washington. west-central Minnesota, eastern and 
northern South Dakota, and the southern portion of North 
Dakota. In all other districts there was an increase. 


Ocrozer, 1904. 


The greatest increase in mean pressure occurred over the 
middle Plateau region, where it amounted to +.10 inch; and 
the greatest diminution over southern Florida where the 
changes ranged from —.11 to —.14 inch. 


TEMPERATURE OF THE AIR. 


The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart V. 

The mean temperature was below the normal in the Atlantic 
States north of central South Carolina, except east-central 
North Carolina, in the lower Lake region, eastern portion of 
the upper Lake region, the upper Rio Grande Valley, New 
Mexico, Arizona except the south-central portion, the southern 
portions of Utah and Nevada, and eastern California. In all 
other districts the mean temperature was above the normal. 
In the region from Louisiana and eastern Texas northward to 
the British Possessions and in the northern slope and eastern 
portion of the northern Plateau regions the excess was marked, 
with a daily average of + 5.2° to + 5.7° in north-central South 
Dakota, southwestern North Dakota, and east-central Montana. 
The greatest deficiencies ranged from — 2.0° to —3.7° and 
occurred in northeastern Virginia, District of Columbia, east- 
ern Maryland, Delaware, southern New Jersey, central New 
York, Connecticut, western Massachusetts, the southern por- 
tions of Maine, New Hampshire, and Vermont, and north- 
central Arizona. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


° Average 

| a tempera- | De | Average 
es tures or the » | departures 
Districts. 23 forthe | current eee 

| current | month, January 1, | 1. 

| month, | 

| | | 
° ° ° ° 
48.1 — 21 —19. 6 — 2.0 
12 53.8 — 1.7 —18.4 — 1.8 
10 63.1 0.0 —10.8 —1.1 
Florida Peninsula* ............. 8 74.7 + 1.8 + 3.1 + 0.3 
9 67.8 + 2.0 — 2.3 — 0.2 
Se 7 69.3 + 2.2 6.9 + 0.7 
Ohio Valley and Tennessee. .... . 62.0 + 0.4 —14.1 —1.4 
8 50.0 — 1.3 —22. 6 — 2.3 
10 47.3 + 0.4 —22.7 — 2.3 
8 47.6 + 4.0 —18. 2 — 1.8 
Upper Mississippi Valley... ..... 11 54. 4 | + 1.7 —19.8 — 20 
Missouri Valley ................. 11 55.9 | + 3.3 — 5.4 — 0.5 
OS ere 7 49.7 | + 37) + 7.7 + 0.8 
Middle Slope ......... ereee 6 57.7 | + 2,4 + 7.3 + 0.7 
Southern Slope* 6 | 63. 4 | + 1.7) +12. 1 + 1.2 
Southern Plateau * .............. 13 57.1 | — 0.7 + 2.4 + 0.2 
48.2 | — 0.6 + 3.1 + 0.3 
Northern Plateau*.............. 12 | 50.9 | + 2.6 | +21. 0 + 2.1 
7 53.8 + 2.4 + 2.4 + 0.2 
Middle Pacific..........-.......- 5 60.1; +20 + 5.6 + 0.6 
4 65. 4 | +19 +10. 2 + 1.0 


* Regular Weather Bureau and selected voluntary stations. 


In Canada.—Prof. R. F. Stupart says: 

The mean of October temperature was higher than the average over 

western and northwestern Canada from the Pacific coast to the eastern 
limits of Manitoba, and it was just average or below in Ontario, Quebec, 
and the Maritime Provinces. The positive departure was almost uni- 
formly 3° or 4° from Winnipeg westward to the mountains, and 1° to 3° 
in British Columbia. The largest negative departures were 3° or 4° in 
the more central portions of Ontario, while in other parts of that prov- 
ince and in Quebec and the Maritime Provinces the departure was very 
generally from 1° to 2° lower than the average. 
By geographic districts, the mean temperature was normal 
in the South Atlantic States; below normal in the New Eng- 
land and Middle Atlantic States, lower Lake and southern and 
middle Plateau regions; and above normal in the remaining 
districts. 

The mean temperature for the month was lower by 1° than 
any October since the establishment of the station at Elkins, 
W. Va., and Richmond, Va.; by 2° at Modena, Utah; and by 
3° at Scranton, Pa., and Syracuse, N. Y., all of which are sta- 
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tions having but a few years’ record. At Taylor, Tex., the 
mean for the month was 5° warmer than any previous Octo- 
ber mean since the establishment of the station, in November, 
1901. 

Maximum temperatures of 90°, or higher, occurred generally 
in the Gulf States, southern and eastern Georgia, western South 
Carolina, central portions of North Carolina and Virginia, Okla- 
homa and Indian Territories, southwestern Kansas, southern 
and western Arizona, and southern California, and of 100°, or 
higher, in western Arizona and southeastern California. 

The maximum for the month was higher by 1° than any 
reported in October since the establishment of the station at 
San Diego, Cal., Walla Walla, Wash., and Yankton, 8. Dak.; 2° 
at Meridian, Miss.; 3° at New Orleans, La., and Tampa, F'la.; 
and 4° at Jupiter, Fla.. 

Freezing temperatures generally occurred as far south as 
the northern portions of the Gulf States, southern portion of 
New Mexico, and central Arizona, and westward to near the 
coast of Washington and Oregon, and to central California. 

Minimum temperatures 1° lower than any previously re- 
corded in October were reported from Eastport and Portland, 
Me., and Richmond, Va.; 2° at Binghamton, N. Y.; and 3° at 
Block Island, R. I., and Elkins, W. Va. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart ITI. 

The total precipitation for the month was above the average 
in eastern and central Florida, southeastern South Carolina, 
northeastern West Virginia, northern Maryland, central New 
York, upper Michigan, Wisconsin generally, Minnesota, north- 
western Iowa, northeastern Nebraska, South Dakota except 
the south-central portion, southern North Dakota, west-cen- 
tral and southwestern Idaho, eastern and southern Oregon, 
western Nevada, northern California, New Mexico and the 
Rio Grande Valley. In all other districts the total amount of 
precipitation was below the normal. On the eastern coast of 
Florida the excess in precipitation ranged from +6.5 to +11.8 
inches. 

By geographic districts the total precipitation was below 
the average in New England, the middle and South Atlantic 
and Gulf States, Ohio Valley and Tennessee, Lake Regions, 
North Dakota, upper Mississippi and Missouri valleys, and 
the middle and southern slope, northern Pateau, and north 
Pacific regions; and above the average in all other districts. 

The total precipitation for the month was the lowest recorded 
during any October since the establishment of station at Ashe- 
ville and Hatteras, N. C., Evansville, Ind., Louisville, Ky., 
Knoxville, Tenn., Montgomery, Ala., Savannah, Ga., Springfield, 
Tll., Pueblo, Colo., Oklahoma, Okla., and Port Crescent and 
North Head, Wash.; and the greatest on record during Octo- 
ber at Fort Worth, Tex., Fresno, Cal., Houghton, Mich., and 
Jupiter, Fla. 

HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Arizona, 4,5,27. Arkansas, 5. California, 9,11, 14. Colo- 
rado, 9. Connecticut, 23. Idaho, 6, 8, 9, 16,18. Lllinois, 5, 
7, 10, 20-22. Indiana, 21, 22. Iowa, 4, 5, 22. Kansas, 4, 18, 
19. Kentucky, 21, 22. Maine, 12-14, 27. Maryland, 23. 
Massachusetts, 12. Michigan, 8, 10, 20-23, 25, 26,28. Minne- 
sota, 3. Montana, 7,9. Nebraska, 12, 18, 19. Nevada, 5, 6, 
8, 10-12. New Hampshire, 6, 12. New Mexico, 6,7, 29. New 
York, 1, 2, 12, 13, 22, 28, 26, 27. North Dakota, 15. Ohio, 
21-24. Oregon, 8,16. Pennsylvania, 3, 11, 22, 23, 26. South 
Dakota, 8, 10. Tennessee, 5. Texas, 18, 30. Utah, 5, 6, 8, 9, 
17. Vermont, 11,12. Washington, 16. West Virginia, 23. 
Wisconsin, 7, 8, 21, 22. Wyoming, 9. 


474 MONTHLY WEATHER REVIEW. 


SLEET. 

The following are the dates on which sleet occurred in the 
respective States : 

Colorado, 6, 18. Illinois, 21, 22, 27. Indiana, 22, 23. Iowa, 
21, 22. Kansas, 18. Kentucky 21. Maine, 12, 13. Massa- 
chusetts, 10, 12, 27. Michigan, 2, 5, 20-23, 25. Minnesota, 
16, 20, 21, 24, 25. Montana, 17. Nevada,8,15. New Hamp- 
shire, 12. New Mexico, 28-30. New York, 12, 23, 24, 26. 
North Dakota, 6. Ohio, 21-23, 27. Pennsylvania, 22, 23, 26. 
South Dakota, 4. Texas, 25. Utah, 12,15, 17. Vermont, 1, 
6-8, 14. Virginia, 23. Washington, 15. West Virginia, 21, 
23. Wisconsin, 26. 

Average precipitation and departure from the normal. 


— 
= Average. Departure. 
Districts. Accumu- 
ES | Current Current lated 
month. month. | since 
normal, Jen. 1. 
| 
Inches. Inches. | Inches. 
8 1, 84 47 | 2.1) — 2.8 
12 2.34 72 | —0.9 — 7.8 
10 2. 47 66 —1.3 | —12.0 
Florida 8 7.24 150 24) —0.9 
7 1.24 —1.6 — 6.5 
Ohio Valley and Tennessee.............. il 0. 86 34 —1,7 — 9.6 
ceeds “ 2. 08 68 —1,0 + 1.2 
10 2. 89 97 0.1 1.8 
North Dakota®........... 8 0. 88 81 —0, 2 | + 0.3 
Upper Mississippi Valley. 11 1. 88 76 —0.6 — 0.3 
Missouri Valley . 11 1.11 55 —0.9 | + 0.2 
Northern Slope. 7 0. 89 113 +0, 1 | 0.0 
1566 6 0. 51 32 —1,1 | + 2.4 
6 0. 50 25 —1.5 — 0.4 
13 1, 25 147 +0.4 + 0.2 
8 0. 98 126 +0. 2 + 2.8 
12 1. 06 MM —0.2 — 08 
et dock 7 2. 64 58 —1.9 — 4.2 
Middle Pacific............ bbisiwenitade 5 3. 00 176 +1.3 + 88 
4 1.27 190 +0.6 | + 1.4 


*Regular Weather Bureau and selected voluntary stations. 


In Canada.—Professor Stupart says: 


A little over an inch of rain fell during the month in Alberta and about 
half that amount in other parts of the Territories. In Manitoba the fall 
was somewhat greater, being one and a half inches at Winnipeg and 
more farther east. In British Columbia the fall was very generally less 
than average. In Ontario the distribution of rain was very irregular; in 
New Ontario, including Algoma and Rainy River districts, the average 
was exceeded, as it also was in a district including the higher lands east 
of Lake Huron, while in other portions of the Province it was deficient 
and especially so in the portion extending from the eastern half of Lake 
Ontario north to the Ottawa. In Quebec and the Maritime Provinces 
there were no important differences from average. 


CLEAR SEY AND CLOUDINESS. 


The cloudiness was normal in the upper Mississippi Valley 
and southern Plateau region; above the normal in the Florida 
Peninsula, Lake region, North Dakota, Missouri Valley, and 
the middle and southern slope and Pacific regions; and below 
the normal in the remaining districts. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table L. 

Average cloudiness and departures from the normal. 


© © 
Districts. Districts. | | See 
4/4 
5.2| — 0.3 | Missouri Valley.............| + 0.1 
Middle Atlantic.............. 3.5 | — 1.3 | Northern Slope.............. 3.7) —0.5 
South Atlantic...............| 0.9 | Middle Slope ................ 3.3 + 0.2 
Florida Peninsula............| 49 + 0.2 Southern Slope.............. 4.8 + 2.0 
exes 2.1 1.5 | Southern Plateau ..........., 20 0.0 
3.3 | —0.3 | Middle Plateau .............. 25) —0.7 
Ohio Valley and Tennessee.... 3.5 — 1.0 Northern Plateau ........... 3.9) —1.2 
6.1 | + 0.3 | North Pacific................| 69] +10 
Upper Lake 6.7 | + 0.6 || Middle Pacific .............. 44; +12 
North Dakota... +01 | South Pacifie... 29) —@1 
44) 0.0 | | 


Upper Valley.....| 
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HUMIDITY. 

The relative humidity was normal in the Missouri Valley; 
below the average in New England, the Middle Atlantic, South 
Atlantic, and Gulf States, Ohio Valley and Tennessee, and 
lower Lake, and north and south Pacific regions; and above 
the average in the remaining districts. 

The averages by districts appear in the subjoined table: 

Average relative humidity and departures from the normal. 


e , || © 
Districts. | Districts. | 
ee | 7 | — 6 || Missouri Valley ............. | 67 0 
Middle Atlantic..............| 70 | — 6 Northern Slope.............. 66 + 6 
Florida Peninsula............ 81 | + 1 | Southern Slope.............. 68 + 5 
65 | — 8) Southern Plateau ........... 48 + 6 
| 68/ Middle Plateau.............. 57 +13 
and Tennessee...| 68 — 3 Northern Plateau ........... 64 +1 
81; + 8 || Middle Pacific...............| 76 +4 
North Dakota................ | 75| +38) South 67; 
Upper Mississippi Valley..... | 74 | +8 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
S | Station 3 
© = 3 © 
> a | =) 
| = j j 
Block Island, R.1I........ 12 57 | ne, Point Reyes Light, Cal. . 9 56 8. 
DO | 13 50 | ne, 10 56 | 8. 
DO. wd 56 | se. || Do.. 11 69 | 8B. 
Boston, Mass ............| 21 s. | 16 51 nw. 
TE 4 53 | sw. || Portland, Me ........... 21 51 | se. 
52 | 8. Sand Key, Fla .......... 15; ne, 
Jupiter, Fia............. 16 2 |e. Sioux City, lowa ...... 16 51 8 
17 68 | e. 19 51 nw 
Lexington, Ky .......... 21 nw, | 21 52) nw. 
Lincoln, Nebr ...........| 19 50 | nw. || Southeast Farallon, Cal. 11 5 48. 
Modena, Utah...........-| 50 | w. || Tatoosh Island, Wash .. 15 52 8. 
New Haven, Conn ...... 21 62 | se. 18 56 
North Head, Wash ...... | 10 60 | Be, REE 52 | e, 
15 61 se 29 52 | e. 


ATMOSPHERIC ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 1227 thunderstorms were re- 
ceived during the current month as against 1770 in 1903 and 
3900 during the preceding month. The dates on which the num- 
ber of reports of thunderstorms for the whole country was most 
numerous were: 5th, 173; 10th, 125; 4th, 105; 8th,100. Reports 
were most numerous from: Iowa, 112; Ohio, 93; Wisconsin, 90. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the dates of full moon, 
viz, October 20 to 28, inclusive. 

In Canada: Thunderstorms were reported from St. Johns, 
N. B., 26; St. John, N. F., 2; Grand Manan, 1; Toronto, 10; 
Port Stanley, 10, 21, 22; Saugeen, 21; Winnipeg, 17; Banff, 3; 
New Westminster, 9; Hamilton, Bermuda, 27, 29, 30. 

Auroras were reported from Grand Manan, Charlottetown, 
Father Point, and Kingston, 7; Quebec, 6, 7, 13; Montreal, 6. 
Parry Sound, 6, 13; Minnedosa, 6, 7; Swift Current, 13; Ed- 
monton, 7, 8, 29; Prince Albert, 6, 7, 21. 


= 
| 
| 
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DESORIPTION OF TABLES AND OHARTS. 


By Mr. Wm. B. Stockman, Chief, Division of Meteorological Records. 


Table I gives, for about 137 Weather Bureau stations mak- 
ing two observations daily and for about 31 others making 
only one observation, the data ordinarily needed for climato- 
logical studies, viz, the monthly mean pressure, the monthly 
means and extremes of temperature, the average conditions as 
to moisture, cloudiness, movement of the wind, and the depar- 
tures from normals in the case of pressure, temperature, and 
precipitation, the total depth of snowfall, and the mean wet- 
bulb temperatures. The altitudes of the instruments above 
ground are also given. 

Table II gives, for about 2,800 stations occupied by volun- 
tary and other cooperating observers, the highest maximum 
and the lowest minimum temperatures, the mean temperature 
deduced from the average of all the daily maxima and minima, 
or other readings, as indicated by the numeral following the 
name of the station, the total monthly precipitation, and the 
total depth in inches of any snow that may have fallen. When 
the spaces in the snow column are left blank it indicates that 
no snow has fallen, but when it is possible that there may have 
been snow of which no record has been made, that fact is in- 
dicated by leaders, thus (... .). 

Table III gives, for all stations that make observations at 
8 a.m. and 8 p. m., the four component directions and the 
resultant directions of the wind based on these two observa- 
tions only and without considering the velocity. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 

Table IV gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current month. 

Table V gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 
following rates: 


Duration, minutes....... 5 10 15 2 2 30 35 40 45 50 60 80 100 120 
Rates per hour (ins.)..... 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table VI gives, for about 30 stations furnished by the Cana- 
dian Meteorological Service, Prof. R. F. Stupart, director, the 
means of pressure and temperature, total precipitation and 
depth of snowfall, and the respective departures from normal 
values, except in the case of snowfall. 

Table VII gives the heights of rivers referred to zeros of 
gages; it is prepared by the Forecast Division. 


NOTES EXPLANATORY OF THE CHARTS. 


Chart I, tracks of centers of high areas, and Chart II, tracks 
of centers of low areas, are prepared by the Forecast Division. 
The roman numerals show number and chronological order of 
highs (Chart I) and lows (Chart II). The figures within the 
circles show the days of the month; the letters a and p indi- 
cate, respectively, the observations at 8 a. m. and 8 p. m., sev- 
enty-fifth meridian time. Within each circle is also given 
(Chart I) the highest barometric reading and (Chart II) the 
lowest barometric reading at or near the center at that time, 
and in both cases as reduced to sea level and standard gravity. 
_ Chart ITI.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 


isolated stations the rainfall is given in inches and tenths, 


when appreciable; otherwise, a “trace ’’ is indicated by a capi- 
tal T, and no rain at al). by 0.0. 

Chart IV.—Percentage of clear sky. The average cloudi- 
ness at each Weather Bureau station is determined by numer- 
ous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of clear sky, and the values thus obtained 
have been used in preparing Chart IV. 

Chart V.—Surface temperatures; maximum, minimum, and 
mean of these. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and lines 
of equal minimum temperature (dotted) also in black. 

Chart VI. Isobars and isotherms at 10,000 feet. The mean 
monthly station pressure for each station has been reduced to 
the 10,000-foot plane by entering Table 53, pages 789-988, 
Volume IT, Annual Report of the Chief of the Weather Bureau, 
1900-1901, with the temperature argument, ¢, corresponding to 
@,, and correcting the station pressure by the reduction B,— B 
after applying the plateau correction, C. 4 ¢. H, and the cor- 
rections for e and 4 A, the argument ¢ being the mean monthly 
air temperature. This reduction is fully described in the An- 
nual Report of the Chief of the Weather Bureau for 1900-1901, 
Volume II, pages 772 to 786. The reduction for obtaining B, 
may also be found by using gradients from the station pressure 
to the height of 10,000 feet, as set forth on pages 18 and 19 
of the Monrniy Weartuer Review for January, 1902. 

The isotherms on the 10,000-foot plane have been computed 
by using the gradients for temperature for each month and 
station as shown by Table 48, Chapter VIII, Volume II, Report 
of the Chief of the Weather Bureau, 1900-1901. 

Chart VII.—Isobars and isotherms at 3500 feet. The pres- 
sure and temperature data entered on this chart are found by 
the method described for similar data on the 10,000 foot plane. 

Chart VIII —Isobars and isotherms at sea-level and resultant 
surface winds. The pressures have been reduced to sea level 
and standard gravity by the method described by Prof. Frank 
H. Bigelow on pages 13-16 of the Review for January, 1902. 
The pressures have also been reduced to the mean of the 
twenty-four hours by the application of a suitable correction 
to the mean of the 8 a. m. and 8 p. m. readings, at stations 
taking two observations daily, and to the 8 a. m. or 8 p. m. 
observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume II, Annual Report of the Chief of Weather 
Bureau, 1900-1901, pp. 140-164. 

The isotherms on the sea-level plane have been constructed 
by means of the data summarized in chapter 8 of the Annual 
Report of the Chief of the Weather Bureau for 1900-1901, 
Volume IL The correction ¢, —¢, or temperature on the sea- 
level plane minus the station temperature, as given by Table 48 
of the above report, is added to the observed surface tempera- 
ture to obtain the adopted sea-level temperature. 

The resultant wind directions are computed from observa- 
tions at 8 a. m. and 8 p. m. daily. The resultant durations 
are shown by figures attached to the arrows. 

IX.—Isobars at sea-level; surface isotherms; resultant winds. 

Chart X.—Hydrographs for seven principal rivers of the 
United States, prepared by the Forecast Division. 

Chart XI.—The total snowfall. This is based on the re- 
ports from regular and voluntary observers, and shows the 
depth of the snowfall during the month in inches. In gen- 
eral, the depth is shown by lines inclosing areas of equal snow- 
fall, but in special cases figures are also given. 

Chart XII.—Depth of snow on ground at end of month. 

When there is no snow the last two charts are omitted. 
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| Elevation of | 
instruments. 


Stations. 
2+ 
New England. 
76 
Portiand, Me........ 103 
cc 298 
Northfield. .......... 876 
125 
Nantucket .......... 12 
Block Island ........ 26 
Narragansett. ......)...... 
New Haven........- 106 
Mid. Atlantic States. 
Albany. 97 
Binghamton . 875 
New York..........- 314 
Harrisburg. ......... 374 
Philadelphia ........ 117 
Scranton. 805 
Atlantic ¢ sity .. 52) 
Cape May. scene 17 
Baltimore ........... 123 
Washington ......+. 112 
Cape Henry......... 18 


Lynchburg.......... 681 
91 
Richmond. .......... 144 


Wytheville. . -+| 2,298 
S. Atlantic States. 
Asheville .........-- 2, 255 
Charlotte. ........... 773 
Wilmington ........ 78 
Charleston .......... 45 
Columbia, 5. C...... 351 
Augusta. ..........++ 180 
Savannah ..........- 65 
Jacksonville ........ 43 


Florida Peninsula. 


28 


Key West..........- 22 


Sand Key...... 25 

Tampa 34 
East Gulf States. 

1,174 


Pensacola ........... 56 


Birmingham ....... 700 136 


Mobile .....- 57 
Mont 223 
ection... 375 
Vicksburg. .......... 247 
New Orleans ........ | 51 
West Gulf States. | 
Shreveport.......... 249 
Fort Smith.......... 457 
Little Rock ......... 357 
Corpus Christi ...... 20 
Fort Worth......... 670 
Galveston. ..........! 
Palestine............ 510 
San Antonio. eos 701 
Taylor. 583 
Ohio Val. “and Tenn. 
Chattanooga ....... 762 
Knoxville........... 1,004) 
Memphis............ 397 
Nashville ..... 546 
989 
Louisville. .......... 525 
Evansville .......... | 431 
Indianapolis........| 822 
Cincinnati......... | 628 
Columbus. .......... | 824 
Parkersburg ........ 638 
1,940 41 
Lower Lake Region. 
767 178 
Ogwego. . 335 
Rochester........... 523 81 
Syracuse ............ 597 
brie... ...+. 713) 92 
Cleveland ........... 762/190 
Saudusky ........... 6 
cee 628 120 


a 730 158 


Upper Lake Region. 


Escanaba............| 612 
Grand Rapids....... 7 
Houghton .......... 668 
Marquette...........| 734 


Port Huron......... 638 

Sault Ste. Marie..... 614 40 
6 823 241 
Milwaukee.......... 681/124 
Green Bay.......... 617| 49 
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_ TABLE I. — Climatological data for Weather Bureau stations, October, 1904. 


Temperature of the air, in degrees Precipitation, in 


Pressure, in inches. 


+ 


above ground, 
__ above ground. 
normal, 
mean min, + 2. 
normal. 
range. 
dew-point. 
Mean relative humidity, | 
per cent, 
normal. 
more. 
miles, 


Anemometer 
Mean temperature of the 


mean of 24 hours. 

to mean of 24 hrs. 

Mean maximum. 

Mean minimum. 
Greatest daily | 
Mean wet thermometer. 
Departure from 
Days with .01, or 
Total movement 


Actual, reduced to 
Sea level, reduced 
Departure from 


Departure from 
Mean max. 
Maximum. 
Minimum. 

Date. 


“Thermometers 


9 


NUN ene 


te 
nw 


o vow ww: 


Ore 


BAK 


we 


= 


po 


Sm pom po ge po ge: 


noe: 


poe: 


ron 


S228 #288882: 


23 


++4+14+14+ 

~ 


Wind 
Maximum 
velocity. 
ln | 
we | 
£3 § 
a 
> 
| 
nw. | 48 8. 
nw. 51 | se, 21) 
nw. | 30| se, 21 
8. 36 | se, 21 
w. | 
n. 48/ ne, 12 
sw. 57 | ne. | 12 
n. 62 | se, 21 
s. | 35| se. | 21 
w. | 28/ nw, 
w. | 56/ se 2 
nw. | 36 | nw 
| 35/ ow. | 21 
sw. | 36 nw, 
n. 49 | 8. 21 
| 36/ se, | 21 
n. 30 | nw. 
se, 2 w. 21 
n. | 48 | 
ne. nw, | 2 
ne. 36 | nw. 21 
n. | 18 8. 
w 21 | Ww. 22 
| 
se. 2ie 
ne. 18 | ne 
| 52/8 2 


= 


e 36 | nw 21 
ne. | 22| nw. | 22 
ne. | 24/| @ 

ne, 24 | se, 

n. 19 | n. 

ne. | 27 w. 22 
ne. 19 | w. 21 
e. | 2/| nw. | 20 
ne. 28 | ne 

ne 20 | nw. | 20 
e nw, 24 


sw. | 31 w. 21 
sw. | 49 | sw. | 21 
nw. | 36 sw. | 10 
n. | 25 | aw. 20 
n. w. | 2 
sw. | 48 | sw. | 22 
s. | 33| nw.) 1 
sw. | 31 nw 1 
8. | w. 
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| 


tenths. 


Partly cloudy days, 
Average cloudiness, 


Cloudy days, 


| Total snowfall. 


| Clear days. 


~ 
= 


were 


—— 


tom — 


= 
= 


on 


~ 


te 


. 


| | 48. | | | | 
69 | 82 | 29.94 | 30.03 .08| 45 68 | 17 52 23) 31) 38 | 42 37 12 | 9,595 8 T. 
81 117 | 29.94 | 30.06 46 68 | 16 54| 31) 39 31 | 42/ 37 8 | 7,447 14 
0 | 79 | 29.74 | 30.07 45 72/17 56| 22| 28 40}..../.... 12 | 4,248 8 0.5 
16 | 60 | 29.12 | 30.08 + 41 71/10 52| 15/ 31) 32/ 41 | 38 | 75 2.29 11 | 6,570 5 1.4 
15 | 29.94 | 30.08 .03 50 74/17 59 | 31) 42 | 30| 45 | 39/68; 2.13 |— 8 | 8,089 12 T. 
82 | 30.05 | 30.06 .01 52 68 | 11 57| 386 31) 47/| 18| 48 | 78/| 1.01 8 |11, 700 13 
11 | 46 | 30.04 | 30.07 + 67 18 57 | 30 31) 46 20/47/42) 70) 1.86 |— 7 |14, 375 15 
70 | 18 58 | 25 81) 40 | 1.75 18 
16 154 | 29.98 30.09 | 4+ .03 78 18 25) 31) 41 45 39 6 | 7,071 19 
3 | 7 . $4 
2/115 | 29.98 | 30.09 + .03 48 73 | 18 57| 24) 31) 40/35 43 | 39/| 75 | 3.09) 9 | 5,697 13 T. 
9 90 | 29.14 30.09 47 80 | 57 | 19 | 31) 87) 41 331 14 10 | 4,451 13 0.6 
8 | 29.76 | 30.10 + 53 78| 18 60 | 33/31) 46/27/47) 42/70! 3.21 | 5 | 9,177 19 
M (104 | 29.72 | 30.13 .05/ 51 84/10 61 | 31) 33 | 45 40/ 69| 2.78 4, 706 19 
6 184 | 29.99 | 30.12 .05, 54 84 11 63 | 82/31) 46 30 | 47/| 64!) 4038/4 7, 513 19 
1/119 | 29.23 | 30.11 |+ 48. 81 10 59 | 23 31) 38 | 39 | 44 | 40 | 3.80) 5, 385 9 
30.05 | + .04) 54.0 2.8 | 84/11/62! 30 | 28) 46 | 27/| 49 | 44/73) 1.50 6, 432 19 
| 62 | 90.11 | 90.18 |+ 54.8 /— 48 | 80 11) 62) 30 31) 48 1.78 6, 591 20 
117 | 29.98 | 30.18 | + .03 — 28 | 86 | 10 31/| 31) 45/85 | 48 | 42 3.73 /4 5, 167 18 
9 76 30.00 30.1 + 54. 86} 10 65 28 31) 43 48 | 76) 2.35 |— 4, 274 21 
1 | 58 | 30.09 | 90.18 + 59, 2 87 | 11/66 | 43/31) 54/ 1.99 11,349 23 
83 | 88 | 29.38 | 30.18 .05|) 562 as 70 | | | 47 | 43 | 7 2, 312 21 
102 | 30.02 | 30.19 | + .05| 5 6, 292 23 
82 | 90 | 29.98 | 30.1 + .05 5 3, 269 21 
40 | 47 | 27.73 | 30.18 |+ .06/ 5 3, 158 23 T. 
6 = 
53 | 75 | 27.78 | 90.12/+ .08/ | 4, 259 20, 2 
68 | 76 | 29.29 | 30.13 |+ .05 | 6 ; 4,120 22; 6 3 
12 | 47 | 30.07 | 30.08 | + .02) |11, 408 24; 1 
71 | 79 | 29.72 | 90.12 .05| 4, 250 19 8 4 
82 | 90 | 29.99 | 30.07 |+ .01 { 5,689 | ne. 32 | nw. | 21; 17, 11) 3 
14 | 92 | 30.02 | 30.07 | + .01 9,449 | ne. | 33 | e. 17,12 16 3 
167 175 | 29.71 | 30.10 6 8,474 ne. | 31 | ne. 619 8 4 
89 | 97 | 29.89 | 30.08 |+ .O1 4,775 | ne. | 24/ ne. 6| 23; 
81 | 89 | 29.99 | 30.06 6,310 | ne. | 28| ne. | 1818 7, 6 
101 129 | 29.93 | 29.98 |\— 04) 7 9,202 | ne. he | 310 8 13 
? 
10 | 48 | 29.86 | 29.88 |\— .08| 7 11,207 |e, | 68/ e. 17| 6 18| 7 
10 | 53 | 29.85 | 29.87 |— .07 | 7 8,675 | a. 17 10 13 8 
40 | 71 | 29.82 | 29.85 |.......) 780 13,478 | ne. | 50 | ne. | 15 12:13 6 
79 | 96 | 29.89 | 29.93 |— .05 | 75.2 7,562 | ne. | 33| ne. | 16,17 7| 7 
67.8 
190 216 | 28.86 | 30.10 .08 | 62.9 8,772 19 1 | 
99 | 29.69 | 30.09 | + .03) 65.6 5,094 22 
79 29.98 | 30.04) + .01 71 7, 384 21 
143 | 29.33 | 30.09 |+ .02 65 5, 764 25 5) 
96 | 29.68 | 30.04 .00 | 70 4, 932 23 4) 
) | 29.83 | 30.06; 67 4,741 26 8) 
| 93 | 29.68 | 30.07 .01| 64 3, 306 27 3} 
| 74| 29.78 30.04 68 4,581 24 
121 | 29.98 | 30.03; .00| 72 5,918 22 
69 3 
84 | 29.80 | 30.07 |+ .02| 68 = | 4,485 23 6) 
| 94 | 29.59 | 30.07 /+ .02/ 63 2 | 5,999 20 9) 
100 | 29.72 | 30.10 | + .04 64 5 | 4,571 | ne. 40 | nw. 5) 24 3 
53 | 30.00 | 30.02 |+ .02| 73 7 | 6,788 | se, | 29/| n. 19 11 
114 | 29.36 | 30.07 |+ .04 68 5 | 6,593 | se, 37 | w. 18 20 7 
| 29.98 | 30.04 .01 | 74 3 | 8,444 | e. 33 | n. 19 20 
79 | 29.52 | 30.05 .02| 69 4| 4,854 ne. | 22| nw. | 19 19 
91 | 29.30 | 30.02 |+ .01/ 71 6 | 4,335 | se. | 26 | mw. | 25) 17 6 
| 63 | 29.43 | 30.04) 69 5 | 5,191 | ge. 25| nw. | 18 1 7 
| | 62 | | 5) 
i112 | 29.92 | .05| 6 4| 4,280 | ne. | 32/ nw. | 5) 21 
88 | 29 05 | af 19 2 n. | 27) w. | 22) 21) 8 a7 
154 ne. 32 | ew. | 21; 26 3 .4 
134 ne. | 26| sw. | 22) 8 
102 >| ne, 50 | nw. | 21) 22; 9 2) 
136 n. 41 | w. | 21) 17) 10 
82 ne. 30) Ww. 21; 19| 8 
164 20 | w 21,15, 7 d 
160 17| 8 
190 13 11 
352 10 15, 6 T. 
7 16 8 
50 12) 8) 11 0.2 
206 
91 
102 
113 
102 
201 se. | 46 8. 21 
70 sw. | 28) w. 22) 1 
127 sw. | 32/8. | 241 
sw. | 42/8. | 24 
80 nw. | 36 | se, 24 
45 8. 24| se. | 24 
27 165 8. 85 sw. | 10 
66 | 74 e. 2\w. | 9 
76 nw. 42 w. 10 
120 sw. 36 8. 24 
61 nw. | nw. 5 
274 ew. | sw. | 
142 w. 41 | sw. | 10 
86 sw. | 37 | sw. | 24 
47 ow. | 39 nw. | 22! 
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Yellowstone Park 


Southern Plateau, 


Northern Plateau. 


N. Pac. Coast Reg. 


Tatoosh Island...... 


Mid. Pac. Coast Reg 


Point Reyes Light .. 
Southeast Farallon. . 
S. Pac. Coast Reg. 


San Luis Obispo .... 


Puerto Principe... . 


Santiago de ( ‘uba ... 


Elevation of 
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5,372, 26 36 
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44 4 
78 &86 
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TABLE I.—Climatological data for Weather Bureau stations, October, 1904—Continued. 


Pressure, in inches. 


mean of 24 hours. 


Actual, reduced to 


14. 80 
25. 36 
28. 59 
27.47 
28. 66 
28.78 


26. 34 
25 
23. 33 
23. 40 
74 
26. 03 


"20.00 


29. 64 
29. 60 
29. 84 
29. 78 


29. 85 
29. 85 
29. 78 
29.85 
29. 79 
29. 50 
29. 79 
29. 76 


Temperature of the air, in degrees 


from 

max. + 
normal, 
range. 


normal, 
mean min, + 2. 


Sea level, reduced 

to mean of 24 hrs. 
Departure from 

Mean maximum, 
Minimum. 

Mean minimum, 

Mean wet thermometer. 


Departure 
Maximum. 


Mean 
Date. 


an 


NSS 
eK CHS 


ewe 


aAwS 


yn 


OW 
aK 


ize 


wr 


* More than one date. 


Precipitation, in 


Total, 


PS 
oo 


0. 06 


6. 02 


2 
— 


from 
or 


more, 


Departure 
Days with 


Sereren 


Cote 


Vise 


o 


PSP NNON 


Total movement, 
miles, 


6, 788 
7, 765 


6,471 


6, 656 
6, 666 
7, 186 


5, 694 
6,117 
7, 705 
6, 631 
7, 990 
6, 570 
9, 050 
545 


x 


5, 193 
3, 588 
3, 787 
6, 891 
4,025 
3, 515 


tors 


3,775 
4, 835 
5, 506 


12, 961 


| 4,057 


5, 128 
4, 933 
5, 41 
8, 289 
5, 091 
5, 955 
6, 120 


tenths. 


hour. 
Average cloudiness, 


Partly cloudy days. 


Clear days. 
Cloudy days. 
Total snowfall. 


Miles per 
Direction. 
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Te on eee 
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La is ley. 1, 875 16 60 | 29 3 
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s ro . 86 71 29.1 08 49. 47 
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0 ngtield: 7208 217 29. 41 30. 12 | 4 "03 | Op 2. 56 26, 32 as 
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re 9 75 28. 7 3 3 9 66 97 5 
n , 15 30 l 9 $2 ‘ a: 4 6 
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apid 9/2 63 30. 0: 5 86 10 26 | 42 0 10 5,48 3. 17 os 6.5 
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52 23 a2 rt] 15. 6 5.3 82 24 27 42 36 3 44 68 . 22 |— 3 43 nw 21 17 5 6. 
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ence 907 12 39 06 05 62 } 3. 87 4 7 25 19 3 = 71 0.57 3 4, 223 w. nw 13 3) 1 9 
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757 | 6S 26 30. 05 9. 4 87 | 5 29 52 0. 6 1.2 3 ne 16 5 5.2 
Nor 4, 48: 10 68 26. 5 - 06 7.8 72 51 30 | 47 48 |— 2| s. 30 | nw 6 2 2.8 
1° 9% 2 46 51 27 30 06 1. 80 28 5G 43 39 13 ~~ 21) 8 
Se t Cr ead 29 1 | 29 23 30. 10 0 80 6 9 | 18 58 39 34 33 61 94 1.2 4) se 33 19 28 4 
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ac e ent 7 110 25.5 0 02 53 79 65 2” 714 48 1.7 01 9° 57 | 35 Ww 17 9 2 9 
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14 68 57 29. — 53 66 19 35 27) 51 0.8 | 3 4124 | | $2 | ew 24 
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TaBLE I1.—Chmatological record of voluntary and other cooperating observers, October, 1904. 


Temperature. 
(Fahrenheit. ) 
Stations, 
A 
| 
Alabama. 
93 2 | 59.1 
Ashville. . 87 26 60.0 
Bermuda .... 97 32 | 67.6 
Boligee. yy 29 65.2 
Bridgeport ... 
Burkeville ....... 
Camphill ...... 33 | 67.4 
Cedar Bluff. .. 
Citromelile ... 95 43 70.4 
Clanton 100 38 «65.4 
Cordova. ... 25 | 61.8 
Dadeville ...... sees 
Daphue 95 44 71.4 
Decatur ...... 90 34 | 62.6 
Delmar oa 92 35 | 65.8 
93 33 | 66.0 
Evergreen. ... Ys 65.4 
Flomaton .... 33) 68.2 
Florence b. .... 89 2 | 62.1 
Fort Deposit . 98 38 | 67.6 
Gadsden .. . 90 29 | 63.3 
Goodwater .... . 4 30 | 63.2 
Greensboro. ..... 95 37 | 66.5 
Hamilton ... 93 25 | 62.0 
Highland Home. 95 41 | 68.2 
Livingston o4 30 | 64.2 
93 28 | 62.8 
Lucy ..... 95 | 67.8 
Madison Station ‘ 93 30 | 64.6 
Maplegrove 89 27 | 60.2 
Marion ...... 96 36 | 66.6 
Milstead . 
Newbern 101 | 68.2 
Notasulga 
Oneonto ..... 90 26 60.6 
Opelika 95 43 (66.6 
Ozark .......+- 38 (68.6 
Prattville ..... 96 27 | 64.0 
Pushmataha.... 30 | 64.8 
Riverton . _— 91 27 | 61.2 
RS 26 | 59.4 
Selma ...... 98 33 | 68.2 
Spring Hill. 91 42 | 69.1 
Talladega ........ 95 30 | 65.2 
Tallassee ..... 
Thomasville.............. 97 38 | 67.3 
Tuscaloosa ... 97 32 64.5 
Tuscumbia ......... AS 34 61.0 
Tuskegee....... 97 38 | 69.8 
Union Springs. ...... 38 | 66.4 
Uniontown. 97 28 «66.0 
Valleyhead............... 87 25 | 59.6 
Wetumpka... 96 29 | 66.7 
Alaska. 
Copper Center....... 55 0 30.5 
Fort Liscum.......... 57 21 | 37.6 
Juneau..... 66 29 | 47.6 
Ketche mstock 51 -~10 | 22.4 
Killisnoo ... 57 29 | 41.8 
Orea ..... 53 | 40.4 
Sitka 59 33 | 46.4 
24 43.3 
50 9 81.1 
Arizona, | 
Allaire Ranch | 
Arizona ‘anal o. Dam . 100 45 | 73.2 
107 46 «(75.9 
gat 35°) 66. 3f 
Bisbee. ...... &2 37 | 59.3 
Blue 80 24 53.6 
Bowie 90 85 | 62.0 
Cochise *'...... 91 43 69.8 
Congress .......... ° 91 48 | 68.9 
92 35 | 64.3 
&3 49 66.2 
Dudieyville .............. o4 35 | 65.6 
cess 90 25 | 60.2 
Fort Apache .............| 89 20 | 54.0 
Fort Deflance ............ 70 19 | 42.3 
41 | 64.8 
Fort Huachuca.... &3 38 | 61.2 
Fort Monave ....... 102 43 | 71.0 
Gilabend 100 40 | 71.6 
Grand Canyon ........... 80 25 50.8 
Greaterville.............. &3 36 | 60.0 


Greer 


Precipita- 
tion. 


Rain and melted 
snow. 


£3 


te 


= 
= 

= 
= 


2 


Total depth of 
snow 


= or 


Temperature. 
(Fahrenheit. ) 
Stations. 
= 
ais 
Arizona—Cont'd. 
Holbrook . 87 18 | 53.8 
Huac huca Reservoir. 
85 39 | 62.1 
2006660 96 37 | 63.2 
41 | 69.7 
Mesa . 101 70.5 
Mohawk Summit *?..... 109 60 76.4 
Oracle. . 88 41 | 63.1 
104 34 | 70.2 
99 34° «68.8 
Pinal Ranch .... 
85 17 | 52.8 
64 98 34 66.4 
San Simon ......... 90 a 61.2 
102 52 69.0 
wen es 100° 35° 68. 3° 
Superstition. 
86 17 | 55.9 
Thatcher thewes o4 32 63.0 
Tombstone... .. 38 «61.0 
81 18 | 50.2 
Tucson ... 97 35 | 68.4 
Upper San Pedro........ 91 29° 60.5 
96 54 71.0 
alnutgrove . os 
Wileox anes 88 29° «569.5 
Williams. 7 21 | 30.7 
95 21 | 57.4 
Arkansas. 
30 | 63.8 
Arkadelphia. ........ 93 32 | 63.8 
Batesville . .. &9 32 60.8 
Beebranch ...... 86 29 | 61.8 
95 30°) 62. 9e 
86 30 «61.9 
Calico Rock . 
93 38 | 64.1 
Conway 90 2 | 64.3 
Corning s6 28 | 57.7 
91 35 | 64.1 
Des Arc ..... 89 31 62.6 
Dodd City.. 87 26 «59.2 
Dutton . 28 | 58.1 
Eldorado .............0. 97 36) «65.6 
Elon . ova 96° 32° 64. Ge 
Kureka: Springs. neces’ 87 31¢ 62.3 
Forrest City.......... 87 35 | 62.8 
88 31 | 62.0 
91 26 «61.8 
Helenad....... 87 36 | 62.7 
Howe .... 100 
Sa 92 32 | 59.8 
Lake V illage . 94 36 «65.1 
L utherville. es 90 29 59.3 
Luxora ..... cosas 
Malvern..... 96 32 | 63.2 
Mammoth Springs 20 55.8 
87 31 | 63.0 
&3 40 61.4 
90° 30°) 63. 1° 
New Lewisville........... 97 35 | 66.6 
90 31 | 62.2 
Oregon ....... 26 59.0 
Osceola... . 87 31° 61.4 
SS 35 | 65.2 
anes 86 33 | 62.7 
92 32 | 62.6 
88 29 60.0 
87 24 60.2 
Prescott...... o4 36 «66.4 | 
Princeton ..... 93 64.0) 
Russellville .............. 86 31 | 59.4 
Silversprings ....... 85 29 | 59.9 
SS 30 | 62.2 
Texarkana 96 36 | 67.2 
96 30 «64.6 
95 28 | 62.7 
Winchester .. 94 32 | 65.8 
Witts Springs .......... 86 30 (56.4 
California. 
Angiola 98 45 | 68.8! 


Precipita- 
tion. 


Rain and melted 
snow 


& 


Total depth of 
snow 


> 
= 
a 


Stations. 

ag ar 

Blais 

x 

a 

96 41 67.4 
Bagdad . 95 4) («69.4 
Bakerstield . 46 66.4 
77 45 58.6 
Blue anyon . 78 31 «51.8 
Boca * 74 20 | 43.4 
69 — 2) 35.5 
Bowman ...... 
Branscomb.......... 85 31 
Brush Creek ........ 82 Be | 
Butte Valley ... one 
85 36 60.0 
82 23 | 49.4 
87 3& 660.9 
Chino *5 91 45 66.1 
70 30 | 39.9 
Claremont......... cosas 96 44 68.4 
92 40 62.6 
a5 41 61.6 
90 45 | 61.6 
Crescent City ........... 71 40 54.8 
71 25 | 48.8 
SS 42 | 66.1 
92 32. 62.3 
98 44 65.0 
86 36 60.2 
Dunnigan*!,............ 87 45 | 62.9 
066 00006 4060000808 97 55 | 73.1 
94 31 | 63.6 
POPE 
Fort Bragg 
73 44 57.4 
Georgetown .............. 36 58.3 
25 | 50.7 
Hanford ....... 89 38 | 62.8 
944 39" 63. 0" 
6.606600 93 36 | 61.2 
Idylwild...... 81 39° «61.7 
Indio .. 67 78.6 
lowa Hill 2 43 | 57.6 
86 28 | 59.0 
Jamestown .......... 89 29 | 57.8 
Kennedy Gold Mine . 
Laguna V alley 
Laporte 72 31 
95 43 | 
Lick 76 35 | 55. € 
Livermore. 36 | 62. 
Mammoth *?.............| 10 48 | 77.6 
91 40 63.1 
Mercury... 
Mills ¢ ‘ollege .. 
Milton (near) . sane R6 40 | 62.2 | 
98 41 | 71.2 
ss 43 | 66.6 
0006 -| 88 27 | 53.6 
Mount St. Helena ........)...... 
Needles ....... 73.4 
Nellie. 
Nevada C ity. 91 27 | 56.9 
Newcastle................ 89} 45 64.4 
91 39 | 63.3 
86 42 | 61.6 
Nordhoff . . of 
North Bloomfield......... 86 83 | 55.6 
78 47 | 61.2 
Ontario 93 43 (65.5 
Orland. 92 40 | 63.7 
Orleans ............. — 97 40 | 63.0 
Oroville (mear)........... 89 40 | 62.6 
on 92 38 62.0 
90 49 «66.0 
82 30 | 55.7 
75 56 | 64.2 


Temperature. 
( Fahrenheit. ) 


Ocroser, 1904 


Precipita- 


tion. 


snow, 


= 
= 
= 


: 


Total depth of 
snow 


~ 
= 


| 
— = 
Ins. 
| Ins. 0. 34 
Ins. | 0.19 0. 00 
0. 65 3. 40 0.78 
0. 81 2 0. 00 
0. 06 10. 13 
1. 33 3. 39 
0. 31 0.15 0.64 
0. 10 0. 00 8. 75 . 
T. 0. 00 2. 52 
0. 37 0.12 0. 45 
0. 00 1.17 12.43 9.5 
0. 69 0. 00 7.98 
2. 08 0. 00 7.72 
0. 02 0. 35 6. 05 
0.55 0. 35 0. 00 
T. 0.14 
0, 35 1. 30 OS 
0. 30 0. 00 1.9 
0. 00 0. 02 
0. 02 
0. 10 0. 25 9.47 13.0 
0. 85 0. 40 
1. 76 1.53 4.79 
0. 20 0. 30 1, 28 
0.10 0. 04 4.72 
0. 00 0. 50 0. 42 
0. 70 0.04 0.74 
0. 06 0. 05 6. 99 
0. 08 0. 61 1.18 
0. 00 0. 60 0. 55 
0. 55 0. 28 13.94 
0. 00 0. 48 4.41 
0. 00 2.90 
0. 63 1. 78 
0.78 1. 06 0.27 
Er 0. 50 0. 42 
0. 20 1. 39 T. 
0.74 0. 30 3. 23 
0. 80 9.20 | 22.0 
1. 42 3. 97 
= 0.72 8, 28 
0. 00 1.81 0. 33 
0. 38 0.13 7. 42 
0. 00 0.17 4.05 
1. 38 0.54 
0. 00 1.47 6, 92 
0.13 1. 33 1. 68 
0, 20 1.54! 0. 25 
1.11 0. 88 0. 00 
0.50 6.91 
1.17 1.90 0.79 
1. 00 1.04 0. 22 
0. 00 0. 32 3.94 
0. 10 0.99 3. 90 
. 0. 52 6. 57 
0. 33 0. 00 0.57 
0. 12 ' 0.74 0. 32 
T. 0. 75 mm |) 3.0 
0.96 ) 
1, 52 0. 65 i 
0. 00 0. 55 
0. 00 0. 25 ) 
1.00 
0. 48 3. 0. 21 
9. 16 4 0. 69 
9. 34 3. 03 ) 
0. 30 1. 1.04 
8. 20 0. 80 
26. O01 T | 
27.76 | 1.0 
10. 38 
5. 35 ) 
0.15 ) 
2.82 
3. 78 | 
0. 92 
0.54 | 2, 25 
1. 07 
0.12 | 6. 98 
3. 32 3. 29 
Ln 0. 57 0. 49 
0.01 | 0. 53 2. 60 
2. 53 0. 80 3. 99 
1. 35 1. 68 3. 74 
0. 20 4,19 
0.31 0.91 6. 48 
1.50 0. 56 7. 98 
T. | 1. 39 1. 16 
0.00 | 4.965 | 
0, 00 1,00 | 2. 40 
3. 00 0.35 
« 59 


Ocroser, 1904. 


Stations. 


California—Cont’ d. 
Porterville . 
Poway 


Quincy..--- 


Redding 
Reedley - 


Represa 


Riverside 
Rohnerville... 
Rosewood 
Sacramento. . 


Salinas 


Salton. 
San Bernardino 
San Jacinto ......-- 
San Jose 
San Leandro .......- 
San Mateo*! 
San 
San 


Rafael.......- 


Santa Barbara.......---- 
Santa Clara College. .....- 


Santa Cruz ..... 
Santa Maria.......- 
Santa Rosa.... 
Sausalito .......... 
Sierra Madre ....... 


Sonoma 
Stockton 
Storey.......-- 
Summerdale. . 

Summit .........-- 
Susanville .........-- 
Tehama *'. 


Tejon Ranch .........---- 
Truckee........ 

Tulare c 

Tustin 

Upland 

Upperlake 

Upper Mattole 

Vacaville*! ...... 


Ventura... 
Visalia... 
Voleano ... 
Weldon 
Westpoint... ... 
Wheatland ..... 
Willow. 

Y osemite. . 


“Color ado. 
Akron.. 
Alford . 


Antelope Springs. a 


Ashcroft 
Blaine. ..... 


Boxelder..... 
Breckenridge 
Burlington... . 
Cheesman . 
Cheyenne Wells. 
Clearview . 
Collbran . 
Colorado Springs .. 
Conejos 
Cripplecree k . 
Durango 
Eagle ...... 
Fort Collins. 
Fort Morgan 
Fowler. 
Fruita . 
Garnett 
Gilman 


Glenwood . 

Grand V alley 
Greeley 
Grover 


Hoehne 


Miguel*!...........-- 


TABLE 
Temperature. Precipita- 
(Fahrenheit. ) tion. 


— 
a 
= 
| 8 | 
Blalgis 
92 40 | 64.2 0. 60 
0.19 
75 26 | 49.8 4.79 
86 42 | 62.1 4.41 
90 3g 60.8 3. 86 
80 42 60.6 3. 41 
86 41 | 61.8 2. 88 
93 37 | 64.2 0. 21 
cin 4. 03 
86 35 | 59.2 4.19 
sO 40 | 59.7 2. 26 
37 37 | 62.0 1,75 
102 4774.8 0.00 
97 36 | 64.7 0. 32 
79 35 | 54.9 0.13 
40 62.6 1, 43 
SO 41 59.9 2. 88 
Si 62.5 2. 25 
87 42 | 63.0 0.40 
62.2 5, 08 
88 47 | 65.0 0.51 
36 61.4 1.41 
&9 38 | 60.5 3. 63 
87 46 | 63.8 1. 25 
gy 37 | 60.2 4. 60 
‘ 3. 67 
92 40 | 64.6 6. 08 
91 49 | 66.6 0. 57 
83 4 6. 65 
0.25 
4.05 
85 41 | 60.4 1, 51 
78 30 | 524 6.51 
62 46.8 1. 90 14.0 
77 24 | 47.4 1. 69 
87 47 | 63.0 3. 52 
44 64.4 0. 60 
70 30 | 48.0 64 2.0 
90 10 63.2 1.71 
0.19 
92 33 | 59.0 5. 35 
| 63.1 0.95 
92 29 | 57.6) 3.79 
sede 11. 62 
of 45 | 62.2 2. 70 
66.1 0.88 
90 38 | 61.8 1.19 
101 45 | 73.6 0.00 
38 «63.0 0. 57 
0. 00 
6, 80 
85 40 «60.6 2. 54 
6. 21 
90 50. «65.8 1.95 
3. 36 
1. 97 
$2 33 | 55.8 6. 29 
0.70 1.5 
75 15 | 45.3 0. 32 3.0 
61 9 34.6 2. 46 4.0 
66 5 | 38.5 0.94 
4 19 | 56.4 0. 60 
82 29 | 54.8 1. 06 5.0 
0. 46 5 
63 5 37.0 0. 90 10.0 
82 18 53.0 1, 35 
81 3152.0) 0.18 T 
77 18 486 0. 53 4.6 
81 18 | 53.8) 0.99 T 
63 14 39.4 1. 00 5.0 
78 17 | 47.6 | 0.83 8.3 
74 22 | 49.2 
74 16 | 45.3 0.99 
0. 66 2.1 
82 | 47.7 0. 20 
78 20 «47.0 3. 39 
75 13 | 43.2 0. 86 6.0 
a0 18 | 48.9 0. 39 
78 22 | 50.4) 0.40 T. 
83 11 | 52.7 0. 87 4.0 
82 | 50.0 0, 88 
74 9 | 41.3 0. 51 2.0 
79 18 | 48.2 0.44 0.2 
SI 15 46.8 0. 95 
81 19 49.4 1.01 
83 2251.2 0.46 T 
79 9 40.8 0. 89 
52° 32.6¢) 1.83 14.0 
79 16 50.0 0.87 4.0 
88 20 | 56.5 0. 32 
75 18 | 48.8 0. 62 4.0 
76 14 | 45.4 0. 63 3.0 
58 10 | 34.0' 0.75 0.5 
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Stations. 


Colorado—Cont’ d. 
Lamar 


La 

ille 
Leroy 
Longs Peak 
Mancos. 


Marshall Pass............ 


Platte Canyon 
Rockyford . 
Saguache....... 
Salida 
Santa Clara... .. 

Se apinero 
Sheridan L ake 

Silt. 
Silverton.... 

Sugar City . 

Sugar Loaf 


Trinidad ...... 


Victor. 
Vilas 


Wagon 


Waterdale ........ 
Westcliffe 
Whitepine . 


Connecticut. 
Bridgeport 
Colchester. ........ 
Falls Village . 
Hawleyville ... 
Lake Konomoc. 
New London . 


North Grosvenor Dale. ne 


Norwalk . 
Southington 
South Mane hester 
Voluntown 


Wallingford........ 

West Cornwall . 

West Simsbury.......... 
Delaware. 


Delaware City............ 


Millsboro. 
Newark 
Seaford....... 

District of Columbia. 


Distributing Reservoir*®. 
Receiving Reservoir*® ... 
West Washington ........ 


Florida. 
Apalachicola 


Bartow 


Brooksville ........... 


Carrabelle 
Clermont. 

De Funiak Springs . 
Eustis 
Federal Point. 
Fernandino...... 
Flamingo . 


Gainesville . 
Grasmere .... 
Huntington 
Hypoluxo. .... 
Inverness .. 
Jasper 
Johnstown ........ 
Macclenny ........- 
Madison. . 
Malabar........ 


Marianna .... 


Merritt Island. 


Miami .... 
Middle burg . 
Molino...... 


Monticello 


Temperature. 
(Fahrenheit. ) 


I 
= 3 
A 
co) oO | 
8s 19 | 57.4 
85 15 | 53.6 
72 7) 41.0 
61 8 | 37.6 
82 21 | 52.4 
67 9 | 39.4 
78 16 | 47.0 
74 11 | 42.1 
76 17 | 46.3 
89 54.0 
71 19 | 45.6 
77 15 | 45.7 
72 13 | 44.3 
71 17») 46, 2° 
70 11 | 40.0 
8&3 18 54.7 
77 20) 50.1 
66 12, 38.4 
70 18 | 45.4 
75 27 | 51.9 
7 10 41. 64 
67 9 39.0 
78 20 43.6 
78 12 | 43.4 
64 6 37.9 
&5 18 | 54.2 
80 24 51.0 
75 14 | 46.0 
77 21 | 48.2 
73 25 | 48.7 
75 19 48.6 
75 27 | «50.3 
78 16 46.6 
80 19 48.0 
77 20 | 48.3 
74 21 | 49.2 
78 19 49.8 
7 8 | 49.4 
75 21 | 47.6 
90 28 | 55.8 
26 | 54.5 
&3 26 | 52.4 
83 29 2. 6 
79 31 | 56.9 
79 30) 56.0 
26 «55.0 
96 52 | 74.2 
40 71.6 
96 53 | 75.2 
95 48 | 74.9 
96 35 | 68.9 
96 48 | 74.8 
98 50%) 74,9"). 
96 52 | 76.3 
97 36 | 69.6 
95 45 | 73.8 | 
94 46 | 72.8 
52 | 71.4 
90 64 | 78.4 
97 47 | 76.0 
95 62 | 76.0 
95 45 72,2 
90 50 | 74.2 
96 41 | 72.4 
63°) 76. 8f 
4 45 | 73.2 
35 | 67.8 
940 33¢) 67. 
93 52 | 74.0 
44 
98 39 | 69.6 
95 43 | 70.0 
97 54 76.6 
91 50 | 74.0 
90 60 | 77.8 
99 30 | 69.6 
93 58 | 76.4 
93 63 | 79.2 
36 | 69.5 
100 30 | 68.6 
96 41 70.8 
88 58 | 75.6! 


Precipita- 
tion. 


Rain and melted 
snow 


tw 


en 


1. 
1. 98 
2. 


mS: 


= 28 
tw 


Total depth of 
snow 


Stations. 


II.— Climatological record of voluntary and other cooperating observers—Continued. 


Florida—Cont’ d. 


New Smyrna....... 
Ocala 
Orange City........ 
Orange Home...... 


Pinemount. 
Plant City 
tock well 
St. Andrews 
St. Augustine 


Stephensville ............ 


Sumner 
Switzerland .. 


Tallahassee........... 


Tarpon 
Titusville .... 
Wausau. 
Wewahitchka ...... 
Georgia. 
Abbeville 
Adairsville . 
Albany 


Allapaha 


Americus 
Blakely 
Bowersville 


Camak 


Columbus .............-- 


Covington . 
Cordele 
Dahlonega 


Diamond... 


Eastman ....... 


Elberton .... 


Experiment .............. 


Fitzgerald 
Fleming 
Forsyth 
Fort Gaines...... 
Gainesville 
Greenbush ..... 
Greensboro... .. 
Griffin 
Harrison . 
Hawkinsville 
Lost Mountain . 
Lumpkin. 


Mars allville. 


Milledgev ille 


Monticello 
Morgan 
Newnan 


Point Peter 

Quitman . 
Ramsey 


Statesboro... 


Tallapoosa .... 
Thomasville. 
Vidalia. . 

Valona. 

WwW ashington . 
Waverly... 


Waynesboro.............- 


Westpoint 
Woodbury .. 


Albion 
American Falls . 


Blue 


Cambridge . 


Dewey 


Temperature. 
(Fahrenheit. ) 


Minimum, 


Maximum, 


43° 
98 46 74.6 
95 37 «70.6 
96 49 73.6 
95 49 74.4 
98 35 | 71.2 
95 35 | 71.7 
Y4e 47» 71.4 
92 45 72.0 
92 45 74.0 
42 74.5 
97 67.8 
98 «O71. 4 


89 37. «64 
85 36 («61.5 
90 29 «62.0 
97 37 (66.3 
89 30 «62.8 


92 33. «O62. 4 
87 360 «O64, 4 
97 33 «(68.0 
95 33 (66.6 


87 33. O63. 0 
28 60.0 
91 32 | 62.9 
93 38 «65.0 | 
90 32 | 64.8 
95 30 «(66.4 
34 | 62.2 
87 3763.8 
101 40 68.7 
90 38 «(65.6 
7.2 
89 34 4 
91 37 «65.8 
91 36 «(64.8 
94 CAO 
91 360 («64.0 


88 29 «60.1 
95 44 69.5 
92 40 66.0 | 
95 34. (O65. 5 | 
88 «61.6 
94 35 | 70.3 
86 32 | 59.4 
92 39 «67.7 
42 68.1 
87 36 62.1 
97 36 («69.0 
39 | 68. 
90 37 | 63.2 
99 29 | 64.4 
89 28 «61.4 
75 19 | 47.5 
83 20 48.8 | 
89 25 | 56.4 | 
85 25 | 52.3 
76 14 43.6 
7 18 | 45.4 | 
84 28 | 54.0 | 


Precipita- 
tion. 


Rain and melted 
snow 

Total depth of 
snow 


= 


2. 40 
1, 49 


as 


| 479 
| | 
| | | 
| 
| 
| | | | 
| | gg| 47/749] 8.34] 
0. 31 75.0¢! 7.62 | 
La 96 | 47/728] 364} 
0.55) 30 "| 45 | 74.0) 4.02 
1. 56 (98 50 | 75.4 | 8.44 | 
0.83 5.0 2.51 | 
coe 0. 40 8. 93 | 
0.89 1.5 td 
es 0.98 T. T. | 
2.33] 7.5 
0.63) 0.4 Bias 
0. 65 92 
0, 26 2.0 
sen 0.58 3.0 | 
92] 35 | 646] 0.38] 
‘4 82 28 «(56.4 
T. | 96| $2) 67.6| 0.06 
29 94| 38 67.8] 0.26 
55 T. os | 0. 49 
09 0. 62 
19 = 0,22 
18 0. 21 | 
05 93 31 «66.9 0. 39 | 
T. 35 66.0) 0.00 | 
90 84 «60.1 0.12 
95 
62 0. 39 | 
35 0. 24 | 
73 0.15 | 
| 
Ze 0. 46 | 
0.10 | 
0.08 | 
2. 26 ae 0. 48 | 
25 — | 0. 39 | 
5. 35 | 
1 
89| 61.6] 0.70 | 
1. 06 94! 86) 66.1) 0.07} 
98 84 | 67.8] 0.40 | 
| 87 | 28 | 60.8 | 0. 26 | 
8. 99 0.32 | 
7.41 Resaca 0. 86 | 
10. 45 Rome 5. 80 | 
2.77 0. 12 | 
0.16 | 
0.00 | 
0. 41 | 
0. 80 | 
0. 20 | 
0. 57 | 
0. 28 | 
Sais 0. 02 | 
Lake Moraine............ 


480 


Stations, 


Idaho—Cont' 


Forney .......- 
Garnet ‘ 
Grangeville 
Idaho City 
Lake .... 
Lakeview .. 
Landore 
Lost River . 
Lovell 
Meadows. 
Milner 
Moscow ... 
Murray 
Oakley . 

Ola 

Payette 
Pollock 
Poplar 
Porthill 
Roosevelt eeeee 
St. Maries 
Soldier 
Swan Valley 
Vernon 
Victor 


]Minois. 


Albion 

Aledo eevee 
Alexander . 
Antioch 
Ashton 
Astoria. 
Aurora....... 
Bentou 
Bloomington 
Bushnell . 
Cambridge 
Carlinville 
Carrollton 
Charleston 
Chester 

Cisne 
Coatsburg 
Cobden 
Danville 
Decatur 
Dixon 
Effingham 
Equality . 
Fandon 
Flora....... ae 
Friendgrove . 
Galva 
Grafton 


Greenville. ...... 


Griggsville 
Halfway . 
Havana 
Henry 
Hillsboro..... 
Hoopeston 


Joliet 


Kish waukee 
Knoxville 
Lagrange . 


I 

Lanar 

Loami 
McLeansboro. 
Martinsville 
Martinton 
Mascoutah 
Mattoon 
Minonk 
Monmouth 
Morrison 
Morrisonville 
Mount Carmel 


Mount Pulaski 


Mount Vernon 
New Burnside 
Olney 

Ottawa 
Palestine 
Peoriaa 
Peoria} 

Philo ese 
Plumhill 
Pontiac .... 
Rantoul 


Raum 


Riley 
Robinson. 
Rushville 


St. Charles . 


St. John 


TABLE 


Temperature. 
(Fahrenheit. ) 


= 
a 
a 
& 
° 
18 45.0 
90 30 «O57 
30 
23 | 
72 20 5 
79 29 | 47 
75 2 46.8 
83 52 
76 2 4.0 
SS 11 647 
78 
78 22 
79 4 
Sl 25 
25 


aS 28 
a2 7 | 45 
16 11 it 
71 19 «47 
4 
29 «655. 
25 | 
26 
23 
SI 22 | 

a2 26.6 CSS 
80 25 

20 58 
27 | «57 
aS 27 
82 30) 
M4 23 
85 28 | 57 
26 


25 

32 | 
85! 24: 53 
28 
21 

83 23 | 5S. 
28 
27 
81 22 | 
2 
a2 26 52 
a5 32 | 58. 
30 
81 33 
a5 27 | 
83 24° 
30.0 «O57 

80 24 53. 
29 | 52 
82 24 | 52 
SZ 
81 28 | 52. 
aS 28 
82 22 | 52. 


82 23") 54 
83 25 | 53. 
&8 
87 33. 
24 
24) 
83 26 
82 29 
a2 OM. 
85 27 58 
a3 27 
83 27 
24 

83 30 

31 

M4 O54 
83 21 AS. 
82 27 

82 29 

83 23 

32 

79 26 

2 OMG. 
&5 2 
81 24 
M 27 | 58. 


snow. 
snow. 


Rain and melted 
Total depth of 


> 


3 


Ins 
0. 67 


oe 


MONTHLY WEATHER REVIEW. 


Stations. 


Illinois—Cont d. 
Shobonier...... 


Urbana... 

Walnut 
Warsaw... 
Winchester ...... 
Windsor 


Indiana. 

Anderson . 

Angola....... 

« ca 

Bloomington . 

Bluffton 

Butlerville ....... 


Cambridge City 
Columbus 
Connersville ..... 
Crawfordsville .. 
Delphi . ‘ 
Farmersburg 
Farmland ....... 
Fort Wayne 
Franklin ....... 
Greencastle .... 
Greenfield. ....... 


Hammond ..... 


Holland ..... 
Huntington. 
Jeffersonville 
Kokomo 
Lafayette ...... 


Logansport. 
Madison a 
Marengo 


Markle... 


Mauzy 


Moores Hill. ..........0. 


Mount Vernon. 


Princeton ....... 
Rensselaer 


Richmond............... 


Rochester ....... 
Rockville ...... 
Rome .. 

Salem 


Scottsburg 


South Bend .. 
Syracuse ...... 
Terre Haute . 
Topeka 

Sanne 
Veedersburg ........ 
Vincennes. ... 
Washington 


Worthington ....... 
Indian Territory 
Ardmore ............+... 


Calvin .... 


Durant 


Fairland ....... 
Fort Gibson......... 


Good water . 
Hartshorne .. 
Healdton...... 
Holden ville 
Marlow 


Muskogee ............. ‘ 


Pauls Valley .. 
Ravia... 
Roff.... we 
South McAlester. ... 
Tulsa 
Vinita 
Wagoner. 
Webbers Falls 

lowa, 


Allerton 


Temperature. 
(Fahrenheit. ) 


RH 24. 56. 
SS 26 
27 | & 
81 
82 28 | 57 
80 27 | 52 
82 23 
28 53 
S4 27 4 
Sie 
82 25 
24 | 52 
24) «Ol 
80 24 «+51 
24 
77 26 
77 22 
79 29 
25 
81 23 
82 24 
25 
25 
82 22 
s4 23 
79 26 
SO 24 
aS 21 
78 27 
25 
83 27 
81 30 
sO 23 
25 
78 24 
29 
80 
26 
78 26 
sO 25 
26 
25 
sO 23 
sO 2 
SO 
27 
82 26 
20 
87 24 
S4 25 
sO 28 
&3 
Su 25 52. 
81 29 | 54 
87 22 | 39. 
22 
27! 56 
27 | 
79 | 
82 28 | 57 
26 «53 
80 28 53. 
79! 23 AS. 
87 29 | 56. 
26 «56 
83 27 | 


93 35 O65. 
99 20 «62 
96 36 
91 24 | 62 


5 36 

91 35 (O64. 
35 «(O64 
91 31 62 
29 62 


a9) 10) 64. 
91 28 «662 
91 26 «60. 
82 24 «5S. 
76 22 
23 5b. 


bo 


Precipita- 


and melted 


snow, 


Rain 


0. 


0.52 


Total depth of 
snow. 


~ 
= 


I1.— Climatological record of voluntary and other cooperating observera—Continued. 


Stations. 


Towa—Cont'd 


Audubon... .. 
Baxter 


Belknap. .......-. 


Belleplaine............. 


Bonaparte ......... 
Buckingham . 


Cedar Rapids. 
Charles City....... 


Clearlake....... 
Clintes ..... 


College Springs ........ 
Columbus Junction ..... 


Corydon . 
Cresco. . 
Cumberland. . 


Denison 
Desoto .... 


Estherville ........ 

Forest City......... 
Fort Dodge . 


Ocroser, 1904 


Temperature. 
(Fahrenheit. ) 


Greenfield. .......... 


Grinnell .. 


Grinnell (near) ........ 


Grundy Center..... 


Guthrie Center......... 


Hanlontown 


Hopeville .............-. 


Independence... 
Inwood...... 


Keosauqua ....... 


Little Sioux ..... 


Maple Valley. 
Maquoketa cece 
Marshalltown 

Mason City 


Mountayr 
Mount Pleasant.......... 
Mount Vernon ........... 


Muscatine... .... 


New Hampton ..... 


Northwood... 
Odebolt 


Osceola 


Pacific Junction. ....... 


Perry 


Pocahontas. 


Rock Rapids ........ 


Rockwell City..... 


Sibley ...... 
Sioux Center .. 


| & 
= = = 
A 
78 
79 
| 
87 
85 
| 
87 
&3 2 55 
a 24 | 52 
82 25 | 52 
4 
78 21. «(49 
90 25 
76 26 51 
27 
25 
83 22 | 54. 
2 6. 
76* 
SS 
78 
85 
SS 22 
79 
16° 
20 
77 22 
SS ai 
77 22 
19 
76 25 50. 
78 23 | 
24 
25 | 53 
§2 4 6 
81 23 | 52 
22 | 54 
SO 23 | 53 
79 20 
20 
26 
77 22 
sO 25 
24 
26 
SI 24 
79 19 
&2 25 | 53 
81 24 
82 20 
25 
24 
ys} 
22 53. 
2) Ol. 
22 | 52. 
75 27 | «51 
86 260 (56 
82 26 
80 2 52 
77 24 
21 
25 
79 26 52 
AS 77) 
76 24 49 
S6 27 | «57 
82 25 | 54. 
87 22 «55 
23 «53 
78 24 
25 | 52. 
81 30 «(O56 
25 | Si 
78 25 | 51 
80 82 
78 245 
ay 24 «(256 
22 | 52. 
| 22 
82 2 «OS 


Leone 


5 

2.4 
.8 
.4 


= 


& bo 


Precipita- 
tion. 


and melted 
snow, 
depth of 


snow. 


Rain 


Total 


1: 
1. 53 


to 


| — 
tion. tion. 
| | 
Ins. | Ins. Ins. 
0 0. 20 6 1.00 
‘ 84 ‘ 140 
1, 38 i 0 84 i 1.40 
1 0. 57 0 1. 82 | 
2.99 0.8 1 1.42 » 0.538 
1. 83 6) 0.37 1.55 
2.27 3.0 0. 00 6 0.14 
1. 49 1 0.46 1.83 T. 
1. 88 1.0 1.95) T. 0. 43 
‘ 0. 87 6 1.44 | 1.99 
2.04 2. 36 1.04 
33 4. 6 1, 48 ) 0.78 194 
74 24. 0.92 7 1.40 2. 65 
‘ 66 17 | 42.3 1,0 1. 30 0. 
2 1. 58 1, 85 1. 34 
0.95 0. 60 0.74 T. 
2.0 6 1. 52 2. 13 
0. 75 1, 38 | 0.14 
1.71 5.0 0. 58 2. 25 
0. 45 6 0.65 3.92 
1. 20 0; 2.00/ T. | ) 1, 57 
0.38 | T. 6 1. 01 Bf 
1.53 ) 0. 98 5 1.74 
0. 26 0.91 FF 2 2. 85 
0.52) T. ) 1. 48 1. 69 
0. 44 6 » ) 1.89 
is 0. 27 0. 30 2. 08 
| 0. 48 bs 6 1.47 0.52 
és 0. 50 0.27 _ 2. 93 
1.42 0 0. 78 2 0.45 
1 0. 16 ion 2 1. 08 6 2. 34 
6) 0.90 Land 4 0. 39 1 1.49 
0. 90 0. 46 6 0. 64 
2) 0.18 7 1. 26 0.85 
0.86 i 1. 27 1.70 
0. 27 ) 1. 30 0 2. 68 
2 0. 37 2 0. 10 ) 0. 92 
0. 27 6 1. 01 ! 0.90 
8 0. 24 0. 64 1. 59 
1.35 0. 58 2 1. 40 
0 1.31 1.14 ) 1. 89 
8 0. 50 1, 98 owes ) 1.09 
0 0. 1.42 6 4.54 
gee 0.31 2 0. 96 | 1, 59 
es 4 0. 31 0. 06 1.92 
7 0. 62 0. 56 0.39 
1 0. 38 0. 27 1. 20 
eee 1.44 owe 2.12 8 3. 18 
1.89 | T. 2.51 0. 87 
) 1. 59 1. 00 Lenox 6 1. 03 
2 1. 20 0. 87 f 
7 0. 60 0. 58 ) 1, 83 
aes 1. 23 24 4 2. 48 1, 73 
6 0, 88 ) 1. 85 
0.17 59 ) 0. 43 
0 0. 36 4 40 8 
2 0.60 T. ‘ 4 42 
0 0. 50 10 65.5 &5 
0 0. 56 4 03 
see 0 1.74 8 0. 86 
sone 0.10 ‘ 8 1. 32 | | 0.27 
9 OM ‘ 9 201 
l 1.01 0. 85 07 
0. 06 95 36 | 67.2 2.19 | | 01 
oon 8 0. 10 91 38 | 66.4 1. 68 62 
ee : 0. 53 was 92 34° 67.6° 1.91 40 
‘ 0. 76 8 1.10 65 
6 1. 47 6 1.14 88 
0 1.28 ee 18 
2 0. 22 A lhia 86 


Ocroser, 1904. 


Stations. 


Towa—Cont'd. 


Spirit Lake 


Stockport 


Storm Lake ......------ 


Stuart..... 

Thurman......- 


ccc 


Wapello........---- 
Washington .. 
Washta 
Waterloo... ‘ 
Waverly ........- 
Westbend ..... 
Whatcheer 

Whitten. 
Wilton June tion 
Winterset .... 
Woodburn ..... 
Zearing . 


Kansas. 
Alton .. mand 
Anthony ....... 
Atchison . 
Burlington. 
Chapman. 
Clay Center 
Coffeyville .... 
Columbus 
Cunningham. 
Dresden ... . 
Eldorado...... . 
Ellinwood... .. 


Elleworth 


Emporia ....... 
Englewood 
Enterprise ....... 
Eureka. 
Fall River 
Farnsworth 
Forsha 
Fort Leavenworth. 
Fort Scott......... 
Frankfort ........ 
Fredonia. ..... 
Garden City 
Gove*®! ...... 
Grenola ........ 
Harrison. 

Holton ..... 
Horton. 
Hoxie.... 
Hugoton ........ 
Hutchinson 
Independence 


Lebanon 
Macksville . 
McPherson . 
Madison 
Manhattan b. 
Manhattan c 
Marion.... 
Medicine | wer 
Minneapolis 
Mounthope ee 
Ness City. 
Norton. . 
Norwich . 
Oberlin 
Olathe . 
Osage City 
Osborne... 
Oswego....... 
Ottawa ....... 
Plainville 
P "leasanton 
Republic 
Rome 
Russell 


Toronto 

Jlysses Se 
Valley Falls ..... 
Viroqua 


Wallace . 
Walnut . 


Wakeeney (near) ........ 


TABLE 


Temperature, 
(Fahrenheit. ) 


Maximum. 


‘| 


Minimum, 


te ho 
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II.— Climatological record of voluntary and other cooperating observers—Continued. 


Precipita- 


tion. 


Rain and melted 
snow. 


Total depth of 


~ 
= 


snow, 


Stations. 


Kansas—Cont’d. 


Anchorage 3 
Bardstown ..... 
Beatty ville . ; 
Beaver Dam...... 
Blandville. . 

Bowling Green . 
Burnside 

Calhoun 
Catlettsburg 
Earlington . 
Edmonton . 
Falmouth ....... 
Fords | erry 
Frankfort 
Greensburg ........ 
Highbridge .... 
Hopkinsy 
Irvington ......... 
diet 
Leitchfield .... 
Loretto . 
Manchester 
iy field 
Maysville 
Mount Ste rling 


Owenton . 
Paducah a... . 
Paducah b...... 
Princeton 
John 
Scott ee 
Shelby Cc ‘ity 
Shelbyville ....... 
Taylorsville. ..... 
Williamsburg. ... 
Williamstown . 
Louisiana, 


Abbeville 


Alexandria ...... 


Amite 
Baton Rouge 
Burnside . 
Calhoun....... 
Cameron ..... 
Collinston 
Covington 
Donaldsonville . 


Farmerville.... 
Franklin 
Georgetown 
Grand Coteau ...... 
Hammond .......... 
Houma. 
Jennings 
Lafayette 3 
Lake Charles. 
Lakeside .. 
Lawrence .. 
Leesville . 


Libertyhill.......... 


Mansfield . 
Melville 


New Iberia... 
Opelousas 
Oxford . ‘ene 
Plain Dealing ....... 


Rayne 
tobeline.... 
Ruston 
St. Francisville. 
Schriever.... 
Southern Unive rsity 


Sugar Experiment Station. 


Sugartown .......... 

Venice ...... 
Maine. 

Bar Harbor ...... 


Chesuncook ......... 
Cornish 
Danforth 
Fairfield 
Farmington . 


Temperature. 
(Fahreuheit. ) 


Maximum. 


Minimum. 


1x 


Precipita- 
tion. 


Rain and melted 


snow, 


S 
SS 


depth of 


snow. 


Total 


~ 
= 


0.5 


Stations. 
= 
= 
Maine—Cont'd. 
Houlton. ....... 66 
74 
Madison....... 68 
63 
Millinocket 65 
North Bridgton 75 
Oquossoce . 64 
Orono 69 
Patten 66 
Rumford Falls . 70 
South Lagrange ....... 76 
Vanburen...... 65 
68 
Winslow ... 72 
Mar yland. 
Annapolis 51 
Bachmans V alle 83 
Boettcherville ......... 91 
8Y 
Cheltenham ..... 87 
79 
85 
90 
Cumberland 
Darlington. 82 
Dearpark...... 
Fallston 83 
91 
85 
Greatfalls ........ neue 90 
Greenspring Furnace... 90 
Harney ..... re 
86 
Johns 86 
Laurel 89 
McDonogh ......... 
Mount St. Marys ¢ ‘ollege. 86 
New Market......... 86 
79 
Pocomoke City . 83 
Princess Anne ......... 85 
86 
85 
Takoma Park .......... 86 
80 
Westernport . 
Woodstock 82 
Massachusetts. 
78 
6y 
Bluehill (summit)... ... 7: 
Cambrid 74 
75 
74 
East fempleton *! 68 
72 
Fitchburg 68 
75 
Framingham . 75 
Groton ....... 72 
Jefferson ... 
74 
74 
Ludlow Center ......... 71 
77 
Monson ...... 74 
New Bedford..... ..... 73 
Plymouth*!.. 71 
Princeton 
Provincetown ...... 72 
Salem 
76 
aes 
76 
Westboro. 77 
72 
Williamstown ...... 69 
Winchendon .... 
Worcester .. 73 
Michigan. 
Adrian . 80 
Agricultural ‘ollege. 78 
8of 
78 
79 


Temperature. 
(Fahrenheit. ) 


Minimum. 


4.0 


481 


Precipita- 
tion. 


Rain and melted 
snow. 


te 


x= 


depth of 


snow. 


Total 


ee: 


| 


| 
a 
a 
78 22 50.8 | 2.38 28 | 57.6 | 0.52 19 | 45.4) 2.02) 
SL] 271 0.84) T. 85| 261 59.9| 0.45 18 | 45.2 3.40 a 
79 26 3. 09 25 46.4 1, 88 
82 26 «5A. 2.17 S4 28 | 59.2 0. 60 22 «44.7 2. 98 
22 | 55. 2. 44 ats 24 55.6 0. 28 17s 41.6 2. 42 
0. 89 25 | 59.6 | 0.20 23 | 44.3 3.21 0.5 
&2 19 | 53. 1.10; T. 90 25 | 56. 0. 43 22 46.4 
81 19 | 53. 1. 35 87 23 0. 37 15 40.4 1. 69 
78 29 53.9 0.77| T 25 | 57. 0. 93 20 | 46.1 3.10] T. 
82 26 «53.9 0. 54 32 | 57.9 1.08 15 | 41.9 3.10 0.5 
90 26 «58.6 0.05 22 | 44.8 2. 76 
2 53.8 1.24 27. «57. 0. 63 20 | 46.8 2.40 
96 2 6.0 1.07 83 28 59. 0. 54 
79 2 52.4 1. 68 SO 27 | 58. 0, 20 16 43.0 2. 86 
77 2 6 1.58 29 | 57. 0.72 18 | 43.5 2. 66 7. 
ae: 86" 55. 2 0. 27 ae 87 27 | 57. 0.33 19 | 42.6 2. 64 
79 51.7 1.50 87 23 | 54. 0. 30 
53.4 0.94 86 2555.0 0.74 32 | 55.4 3. 30 
90 0 55.2 1, 00 0. 67 22 | 50.4 2.49 
23 | 57.0 0, 82 20 54.4 1, 38 
83 21 | 52.6 1.01 29 6.6 0.38 31 | 57.0 2.08 
22 | 56.3 0.16 3. 78 
91 13 | 55.1 1. 78 0.5 0. 32 27 | 53.5 2. 20 
89} 21) 588 > 0.70 87 25 | 58.2) 0.35 30) 52.6 2. 27 
93 28 58.6 0. 26 20 | 52.7 2. 67 
all 27 | 57. 3. 58 89 20 58.4 0. 98 26 | 52.4 2. 69 
89 26 2.50 &5 27» «(56.6 0. 20 29 | 55.0 2. 76 
90 2 «6. 0.97 20 | 59. 0. 24 24 | 54.6 2.27 
29 | 61. 0.71 23 | 56. 1. 60 4.43 
86 25 56. 2.77 85 29 | 57. 0. 84 0. 61 
oa 95 28 | 64. 2. 00 ——e 8S 27 | 57. 0. 47 24° «51.4 5. 30 | 
95 16 «56.0 1.78 7. 26 «5A. 0.45 16°, 46. 9° 1. 98 0.5 
26 0. 30 &5 31 | 57.4 0.10 28 | 53.9 1, 92 
93 23 =| 1. 20 34 56.6 0. 42 28 | 53.4 2. 42 
90 | 24) 57. ei 1, 24 25 62.6 4.19 
26 «61.0 O.44 87 34. (60.0 1.35 23° «54.4 1, 56 
85 26 59. 0. 63 27 58.2) 0.67 14. 49.8 1. 65 
8Y 25 | 59. 0.32 caiman 87 29 60.2 0. 40 22 | 53.8 2.07 | 
91 28 | 59. 0. 47 26 56.0) 0.21 22 | 2.33 
28 | 61. 0.77 26 | 56.6 0. 80 20 | 53.4 2.10 
29 | 57. 0.74 89 22 | 57.4 0. 28 
88 24 56.8 0. 44 28 | 54.9 3.11 
23 «59.4 0. 72 86 23 | 55.8 0.44 30) O55. 4 3. 93 
| 57.9 2. 36 90 27 | 58.1 0. 85 28 | 53.6 3. 00 
» 59.4 1,50 26 | 54.4 1, 90 
| 59.5 0. 92 95 41 71.6 1.18 23 | 2. 24 
j $ | 57.8 2. 31 96 37 | 68.9 0. 50 15 | 49.0 1.53 
0.46 96 35 | 68.2 0.50 82 | 55.4 2.70 
88 58. 1 1.20, T. 9s 43 72.0), 0.91 27 | 54.0 2.84 
87 55.3 2.00 95 38 | 69.9 0.65 35 | 57.6 1.13 
86 | 58.8 0.66 26 | 54.9 2. 88 
89 | 56.4 1. 68 45 | 72.0 0.74 27 | 52.8 2.44 
93 36 (67.9 0. 02 28 | 62.4 4.24 
86] 29) 580) 2.42 33 | 65.4) 0.75 234| 50.44 1,29 
87 22 | 57.0 2.78 97 36 «69.4 0. 26 26 3. 23 | 
55 24 58.4 1,14 0. 38 
87 24 57.9) 0.66 42 | 70.0| 0.45 18 
SY 29 61.4 1.19 38¢ 67.3° 0.00 20 
lola 42 | 72.6) 0.27 22 T. 
85 2256.3 0.83 98 33° «66.8 0.90 23 
Larned 88 19 | 57.0 1.70 95 40 70.0 0.42 22 
90 21 56.5 1.50 93 36 | 67.8 0. 31 17 
30° «59.8 1.27 91 37 | 69.0 | 0.88 22 
21 | 59.6 | 0.10 06 38 | 70.4] 0.75 24 
26 «60.6 1.53 96 39 | 70.2 0.44 24 
on 90 23 | 57.9 | 0.70 one 97 42 | 71.1 0. 30 23 | 47.8 ms 
91 26 «58.8 0.99 94 45 70.8 1, 87 20 | 48.4 
. 93 27 | 58.0 1. 06 a 96 50 | 73.1 1. 30 18 | 45.5 
29 | 59.0 0. 85 95 32 | 67.2 0. 39 
--| 96 25 62.0) 0.91 36 | 68.5 0.15 T 
26 | 57.8 | 2.55 21 | 47.1 
87 28 60.9 0.67 97 34 66.0)! 0.57 
«6.2 1.03 97 88 68.8 0. 50 24° 49.6 R 
90 26 «460.1 1,07 0. 55 ae 
ox 91 22) 58.0 3. 65 101 39 | 70.0 2.10 16 43.7 1. 39 
28 61.3) 0.51 46 | 71.1 19 | 47.8 1.80 
97 38 | 69.3 0. 30 17 | 46.8 1. 97 
M4 39), 62.9) 0.55 69.4f) 1.35 22 | 48.6 1. 36 
a gor 26 58.9 0.13 ee 98 32 | 67.0) 0.55 27 | 49.5 1, 87 
25 | 61.2 0.18 96 40 71.0 0.10 82 | 53.0 1.99 
23 «458.2 0.68 95 33 65.8 | 0.55 
87 32. «61.0 1,71 34 67.8 0. 00 20 50.1 1. 40 
85 25 60.2 0, 35 92 37 | 69.2 7, sav 1. 70 
91 26 «61.4 0.75 98 35 | 70.0 0. 15 | 47.6 1.72 
88 23 57. 2.21 2. .| 2.00] 
95 22 | 62. 0.78 O4 45 | 71.0! 0 16 | 48.9 1. 37 | 
24 «59. 0. 86 94 40 69.6 0. 16 46.6 1.71 
Salina 25 | 59. 2.14 95 44 73.9 1. 21 | 46.2 2.56 | 
Sed 85 27 «#59. 0.78 I 
89 21 | 58. 0.75 69 24 47.0 2. 55 » 24 48.6 0. 96 
94e 21° 56.6¢ 1.25 70 17 45.4 91 
85 26 60.0 0.53 21 49.8 0.65 
86 22 56.9 0.96 72 18 | 44.6 22 | 48.6 190; T. 
87 24 «56.7 0.91 72 20 | 45.2 | 2.05 23 | 2.69) T 
86 28 | 61.2! 0.85 73 16/448! 209; T. 23 | 49.41 0.811 


482 


Stations. 


Michigan—Cont'd. 


Arbela ...... 
Baldwin ...... 
Ball Mountair 
Baraga ....... 
Battlecreek 
Bay City. 
Benzonia.... 
berlin 
Berrien 
Big Rapids 
Birmingham . 
Bloomingdale 
Calumet. ...... 
Cassopolis 


Charlevoix ......... 


Chatham .. 
Clinton 

Cold water 
Deer Park 
Detour . 
Dundee cove 
Eagle Harbor 
Kast Tawas 
Eloise 
Ewen 
Fitchburg .. 
Flint 
Gaylord 
Gladwin 
Grand Haven 
Grand Marais 
Grape 
Grayling 
Harbor Beach 
Harrison 


Harrisville........ 


Highland 
Hilladale .... 
Howell 
Humboldt 
lonia 
tron Mountain . 
Iron River 
Ironwood 
Ishpeming . 
Ivan ‘ 
Jackson ...... 
Jeddo 
Kalamazoo 
Lake City .. 
Lansing 
Ludington 


Mackinac Island 


Mackinaw City 
Mancelona ... 
Marine City 
Menominee 
Midland 
Montague 
Mount Clemens 
Muskegon 
Newberry . 

Old Mission . 
Omer 

Onawuy 

Ovid. 

Owosso 
Petoskey . 
Plymouth .. 
Powers 
Reed City 
Roscommon 
Saginaw (W. 
St. Ignace.. 

St. Johns. 

St. Joseph 
Slocum ... 
South Haven 
Stanton 
Thomaston 
Thornville 
Traverse City 
Vassar 

Wasepi 
Webberville 
West Branch 
Wetmore 
Whitefish Point 


Ypsilanti peecesse 


Minnesota 


Alexandria 
Ashby 
Beaulieu . 


Bemidji 


Rain and melted 
snow. 
snow. 


Total depth of 


Maximum. 
Minimum. 


~it 


4. 


es 


” 
3 
9 
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Stations. 


Minnesota—Cont’'d. 


Bird Island 


Blooming Prairie ........ 


Collegeville .... 
Crookston 
Deephaven 


Detroit City........... 


Faribault 


Farmington .............. 


Fergus Falls...... 
Flood wood 
Glencoe 


Grand Meadow... 


Hallock 


Lake Winnibigoshish 


sa 
Luverne. . 

Lynd 

Mankato. 

Mapleplain 
Minneapolis 
Montevideo .......... 
Mora 

Morris . 
Mount Iron 
New London 


New Richland.... 


New Ulm 
Park Rapids 
Pine River 


Pokegama Falls .... 
Redwinga .......... 


Reeds 
Rolling Green 
St. Charles.. 
St. Cloud 

St. Peter... 


Sandy Lake Dam........ 
Shakopee ............. 


Wabasha... 


Wadena.... 


Willow River . 
Winnebago. ... 
Winona 
Worthington . 
Zumbrota 


Aberdeen ..... 


Austin ....... 


Batesville ..... 
Bay St. Louis. . 
Biloxi 


Booneville 


Brookhaven 
Canton 
Columbia .. 
Columbus. 
Corinth 


Crystal Springs.... 


Dueck Hill.... 
Edwards ...... 
Fayette . 


Fayette (mear) ........... 


Greenwood..... 
Hazlehurst. 


Holly Springs 


Kosciusko. . 
Lake Como.... 
Laurel . 
Leakesville. 
Louisville. . 
Macon . 


Magnolia 
Natchez 
Nitta Yuma.... 
Okolona. . 
Patmos. 
Pearlington 
Pittsboro. 
Pontotoc ..... 


Poplarville ..... 


Port Gibson . 
Shoccoe 
Stonington 


Tchula...... 


University .. 


Rain and melted 
snow. 


Maximum. 
Minimum. 


> 


~ 


Vee 


po & ores 


> 


3. Of 
5 
3. 
3. 6 
5.3 
4.3 
1.¢ 


Go 


= 


Mississippi. 


= 


aoe: 


TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Precipita- 


tion. | 
Stations. 
| 
3 
Ins. Mississippi—Cont'd. 
Watervalley ............- 
T Waynesboro ...... ...... 
T 
Missouri. 
T Appleton City............ 
cc 
T 
aa 
Blue Springs 
T Boonville .......... 
0.2 
Caruthersville ....... 
T Conception 
I 
Downing 
Fairport ........ 
Fayette 


0.3 Fulton .. 


0.5 


Grant City 


Hazlehurst......... 


to 


to 


1.7 Lexington .... 


es 


we Macon ... 


Marblehill ............... 


Mountaingrove ........ 


Mount Vernon ........... 


New Haven .... 


New Madrid ........ 


Rock port 


debs 


Trenton ..... 


Li 


Willowsprings .. 


Zeitonia ..... 


Montana. 


BOE 


Canyon Ferry.. 


Chester .. 


Columbia Falls........... 


Minimum. 


Maximum. 


Harrisonville .......... 


Jefferson City ............ 


Koshkonong ...... 


Ocroner, 1904 


(Fahrenheit. ) tion. 


Temperature. Precipita- 
2 ° 

| 

ss 

ea | 
iz 
a & 


~ 
= 

~ 
= 


58. 4 0.51 
56.9 0.90 
0, 
60.1 0. 69 
57.2¢ 1.46 
1.43 

2 1. 41 
57.6 0. 27 
59.7 1. 53 
56. 6 1.08 
5. 3 0. 80 
63. 1.15 
1. 51 
0.54 
0.15 

1. 26 
55.4 1. 66 
6. 6 1, 48 
1.15 
58. 1 1.00 
58. 0 1.19 
0. 34 

Mi. 6 1. 26 
7.7 0.17 
56. 9 0. 72 
0. 98 

1.19 

57.4 0.41 
55. 8 0.89 
58.4 1.09 
57.4 1. 42 
12.2 1.18 
6. 6 1. 55 
0.4 0, 28 
60.6 0.59 
0.42 

2 1. 98 

1.71 

59. 4 0.55 
8 0. 40 
56.5 0. 60 
58.2 1. 36 
58. 0 1, 59 
54.1 1. 76 
58. 0 0. 69 
57.1 2. 20 
57.0 0. 89 
57.8 0. 33 
58. 8 0.91 
59.8 0.75 
0. 41 

58.5 1.08 
0.71 

1.34 

1. 03 

0.54 

0.94 

0. 50 

1.73 

56.3 0. 26 
1.10 

1.13 

59.7 0. 48 
2. 02 


8.0 1, 25 
60.4 0, 85 
56. 9 0, 52 


(45.2 0.59 45 


46.8 

47.8 0.10 1,0 
45.8 0.09 

46. 2 0. 56 1.6 
47.4 0. 05 

43.4 | 0.29) T. 
52.3 0.47) T. 


|| | | 
Temperature. Precipita- Temperature. 
(Fahrenheit. ) tion. (Fahrenheit. ) 
77 25 | 48.6 2. 93 2 | 49.6 94 32 | 66.0" 0.00 
80 22) 48.4 1, 29 49.2 92 31) 64.4 O.15 
79 24 | 48.2 49.9 9s 66.8 0.20 
72 22>) 44. | 47.0 68.8 06.00 
75*| 26*| 47. 2¢ 71 21 4 89 25 | 60.2 0.48 
78 20 46.6 77 22 87 23 
52. 8¢ 74 4 86 27 
79 20 | 45.2 r 71 234 81 23 
80} 29) 51.4 S814 | 27 
68 27 | 43.6 ) 78 244 : 
77° 26° 49. 4° ) 0.5 70 18 4 Sl 29 | 
....... 76'| 29 | 49. 4.0 6 24) 4 8426 
76 20 43.4 0.2 73 20 4 29 
78 20 49.8 77 19 4 &3 27 
26 «51.8 80 2.4 8? 29 
68 43.2 1 78 20 «48 
SU 0. 77 25 | 48 86 27 
68 44.1 ax 80 20 48 
72 H.5 1. 67 76* 25 | 47 
at 78 49.5 80 23 | 49. 82 25 
$2.6) 0.82 3.0 70 19 45 85 25 
80 47.7 | 2.08 76 28 | 47 64 86 30 
77 48.6 4,07 68 18 | 43 66 85 27 
69 45.8 25 78) 22) 44.0) 4.15 
79 6.0) 4.30 78 25 | 51. 01 
73 3049.8 3.28 78 26 | 50. 03 27 
74 25 | 45.6°; 4.76 66 22 | 43. 72 | 24 
78 2449.8 0.93 70 20 | 44. 67 86 25 
80 19 | 44.3) 2.50 3.0 76 24 50. 88 
78 27 | 51.0 2. 67 68 11 | 40. 75 
73 24 48.4 2. 48 SS 22 
76 24 46.4 1. 57 78 26 89 27 
2. 64 77 23/4 87 28 
77 26 «49. 1.98 70" 87 30 
76 26 | 47. 1. 58 80 21 83 27 
72 9 «44 3. 52 I 79 4 
71 16/427 590) 5 72 28 
70 24 43. 5. 39 8.0 add 67 44. 5.44 31 
69 22 44.0 40 6.0 78 51. 2.72 82 30 
sane 75 22 | 44. 2.43 1.5 bona 78 50. 2.91 87 28 
79 25 | 50 | 1. 24 82 48. 6. 37 88 25 j 
77 26 «48. 2. 33 75 » 5.15 29 
1. 55 90 30 | 62. 0. 23 &3 27 
738 27 | 49.0; 2.20 r 89 30 «61. | 1. 08 #2 27 
70 23! 50.0 2. 09 90 29 «61. 0. 75 87 27 
71 45.2) 6.65 r 97 45 72.0) 2.45 82 29 
a. 20 Ze 98 4% «72.8 1,12 87 23 
76 2.71 3.0 86° 34° 59.7 0.18 S4 25 
79 28°; 49.3 2.00 97 34 «(66.6 0. 00 90 
76 25 | 47.5) 2.15 T 95 30 «65.9 80.00 88 23 
78 2 3. 35 95 30 «63.5 0.10 86 28 
75 | 29 49.6) 6.15 % 39 684) 0.00 84) 29 
65 934 59.44, T. 85 28 
seee 74 30 | 47.9 2. 88 I 0 93 33. 0. 06 24 
75 28 | 48.8 2.87 1 93 35 «65.2 T 25 
76 27 | 48.7) 479 o4 38 (66) 0.16 86 28 
75 27 | 48.9 3. 80 4.0 9S 36 0.00 
2 56 38 | 62] 0. 21 
83290 T 93 35 64 0.00 
owe 1. 57 0.5 98 «66.6 0.00 28 | 57.8 0.77 
24 48.6 2. 02 r 93 0.15 ) 27 | 56.9 0. 66 
72 28 46.2) 1.15 98 $2 | 0. 08 28 58.0 1.07 
80 26 «50.3 3. 25 98 82 ¢ 0.24 31 | 56.8 0.12 
1. 25 0.12 26 | 55.6 7. 
74 28 | 48.2; 6.22 T ned 93 80 30 | 55.8 1.09 
77 27 «49.0 2.17 94 a5 0. 35 82 26 | 55.8 0. 20 
79 20 48.0 5.60 95 29 | ¢ 0. 00 85 31 | 
70 18 | 42.6) 1.32 4.0 32 0. 13 84 32 
» 75 23 | 47.9; 3.40 T 98 40 = s4 $2 
72° 28>) 48.2¢; 2.68 r 92 36 C«*# 0.12 Warsaw 85 19 | 55.8 0. 76 
78 49.0; 219 T ons 86 23 | 57.0 0.19 
77| 22/47.7| 298) 97°} 40° 1.97 87| 2] 57.0| 0.24 
73); 20) 5.2 1. 30 97 360 O72. 1, 20 
67 2143.4) 316 T 87 32 (63.4 An ..| 76 21 
78 20 | 47.4) 1.09 95 37 | 69.0 1.80 81 11 
96 31 65.7 76 20 
76 23 49.6 2.92 97 32. 66.0 75 20 | 
ee 17¢| 44.8* 1.49 0.3 96 36 «67.6 Te 80 22 | 
77>| 22>) 47.4» 99 30 65.2 86 25 
72 21 | 45.4 28 | 68.7 0.21 82 16!| 45.5¢ 0.05 
| eo! 296! GO || ............./ 36 65.0 0.23 | 78!) 44.0) 0.41 


Ocrover, 1904. 


Stations. 


Montana—Cont'd, 


Crow Agency. 
Culbertson ....- 
Dayton......--- 


Decker 
Deerlodge 
Dillon 


Forsyth 


Fort Benton 


Fort Harrison 


Hamilton ...... 
Lame Deer 


Livingston ........ 
Lewistown 
Lodge Grass........ 
Martinsdale........ 


Marysville ... 


Ovando ......---.-- 


Parrot ....----- 
Philipsburg . 


St. Peter. ... 


— 


ostonm ..... 
Townsend ...... 


Twin Bridges eves 


Utica. ..... 
Wolf Creek . 


Nebraska. 


Ashianda. 
Ashland b...... 


Bluehill.. 


Bradshaw ............ 

Bridgeport ........... 


Bu 


Central City. . 
Chester ..... 
Cody . 


Columbus ................ 


Crawford... .. 


Grand Island a 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Fahrenheit. ) 


° 
83 19 50.0 
&3 13 45.8 
78 44.2 
10 49.4 
73 16 3.8 
75 19 46.0 
84 16 49.8 
(hs) 22 48.3 
16 «643.0 
8&5 20 46.0 
6S 9 | 39.2 
80 28 50.6 
79 27 | 49.0 
85 19 | 52.4 
79 28 | 52.0 
80 17 48.3 
82 17 49.0 
254 48. 14 
72: 22¢| 44 9¢ 
80 24 | 48.8 
79 ll 44.2 
77 22 | 49.4 
78 21 48.0 
81 27 | 47.8 
R4 20 | 48.6 
75 15 | 46.5 
&5 20!) 54.6 
78 22 | 49.8 
13 49. 


82 | 23 | 46.4 
83 46.8 
78 0. 


78| 47.6 
82| 24/ 51.1 
16°! 51, 
90 23 «656.0 
87| 22 | 53.9 
"87 | 27 | 56.6 

89 

so 

89 

86 | | 


—) 


Crete ...... 86 21 | 53.2 
Culbertson ....... 88 22 | 56,2 
&3 21 53.0 
David City ..... 83 28 | 54.6 
RE 89 2 | 58.0 
Duff. . 
F airbury 89 20 | 55.5 
85 21 | 54.2 
Fort Robinson 80 18 | 49.4 
88 25 | 55.6 
eae 89 25 | 57.6 
Genoa (near) ...... 85 30 54.5 
Gordon. 
Gothenbur rg 89 21 | 54.8 


Greeley 


Haley 


Hartington 


Rain and melted 
snow. 
Total depth of 
snow. 


Stations. 


Nebraska—Cont’d. 


Holdrege. .... 
Holly 
Hooper *! .. 


Johnstown ........+. 


Kearne 


Kennedy..........- 


Kimball 
Kirkwood 


cess 
. 
Lodgepole..........-. 


MeCook ...... 
McCool....... 


Nebraska City... .... 


Nemaha 


North Loup .............. 


Plattsmouth b............ 
Ravennaa....... 


Redcloud 


Republican ...... 


St. Libory 


Santee . 


Schuyler .... 


Seneca ......... 


Seward 


Springview...... 


Stanton . 


Stratton ...... 


Stromsburg ........ 
Syracuse ....... 


Tecumsehb .. 
Tecumseh c... 


Turlington 


University Farm. 


Wakefield 
Wauneta 
Weeping W ater. 


Westpoint. 


Whitman. 
Wilber. 
Ww ilsonville . 


Nevada, 
Battle Mountain 


Cranes Ranch . 


Geyser. 
Golconda.. 


Hawthorne...............| 7 


Hamilton 


Humboldt... 
Lewers Ranch............ 
y 


Maximum. 
Minimum, 


Temperature. 
(Fahrenheit. ) 


~t 


snow, 


Rain and melted 


@ 
t 


to 


> 


PRPS MS 


Stations. 


Nevada—Cont’d. 
Reno State University. 
San Jacinto ........ 


Tecoma O66 60 


Wells*!. 
Wood. 


Alstead ........ 
Berlin Mills. Por 


Bethlehem 


Bretton Woods . 


Brookline®?, ........0- 
ces 
Franklin Falls ........... 


Jefferson Highland. 


North Woodstock 
Plymouth . 
Stratford . 


Asbury Park . 


Belvidere ............ 
Bergen 

Cape May C. H........... 
Charlotteburg........... 


Clayton ..... 


College Farm ........... 


New ‘Hampshire 


New 


Temperature, 
(Fahrenheit. ) 


= 

77 | 49. 
82 17 45. 
80 9 | 42. 
68 33 | 43. 
76 1! 45. 
S4 22 | 52. 
59 24 4 
68 19 44. 
70 12 | 43. 
66 14 | 42, 
70 | 18 | 46. 
72 11 | 42 
72 19 | 45 
71 19 
68 15 | 42 


74 5 | 45. 
67 19 
68 13 | 42 
82; 53 
80 | 26 
&3 22 
79 28 | 52 
87 25 53 
79 20 | 49 
88 28 5D. 
| 26 | 54 
78 | 18) 47 
86; 2% 62 
81 | 24) 51 
78 22 47 


Friesburg . 
Hightstown ..... 


Indian Mills..... 


Lambertville ........... 


cw 
>. 


BamGy .... 
South Orange ........... 


Sussex .... 
Trenton... 


Woodstown ...... 


New Mexico. 


Alamagordo......... 


of 


Cambray...... 


Carlsbad 


Cimarron. 
Cloudcroft . 


Eagle Rock Ranch........ 
Elk . 


E ngle . 
Fort Bay ard.. 
Fort Stanton . 


Fort Wingate ........... 


Las Vegas.. 


Luna. 
Mesilla Park . 


Mountainair ....... | 


79| 25 | 49 
&3 25 | 51 
86 25 | 538. 
80 27 | 52 
#2; 26 
&8 | 23 | 62 
85 | 25 | 52 
82 | 24 51. 
79| 15 47 
84 | 25 | 52. 
79 27 | 
82 27 | 53 
78 32 | 53 
82 27 | 62 
81 24 «50. 
80 25 


80 22 | 50 
77 26 | 50 
77 20 «49. 
81 30. «54 
86 21 | 51 


89 24) 52. 
92| 33)! 60. 
86 2 | 58. 


663 
76; 21) 50, 
60 19 | 41 
82 31 | 57 
80 24 | 50 
72 18 | 48 
78 27 | 
83 30 «57 
80 28 | 53. 
76 22 | 
80 18 | 49 
78 20 | 50 
80 20. 


88 | 30 | 60.: 
74! 18! 48. 


= 


OMe Oe 


one 


483 


Precipita- 
tion. 

° 
= 

< aca 
§ = 
= 


0. 60 


1. 65 
0. 66 


— 


4.37) 8.0 


0. 64 3.5 
T 


Preci 
pita- 
tion. | 
Precipi 
— -cipita- 
tion. j 
| 
a 
ins. : 5 | 
0 Holbrook | 26 | h 
0. 30 Holbrook 26 | 55.9 

T. ; Weis: 55.4 | 3.43) 20 1.08 ine. 

see 79 20 4 
T 87] 2 7 
0. 70 ‘ 90 2 4.0 
P .0 24 
0.20) T 89 | 22 53. 2 55 8 | 2.08 
0. 48 90 T 6 2. 88 
0.07 | 0.5 isi 6) 
0. 68 56. 0 40 a 3 10 
0. 22 ase| 61. 10 2) 1.83 : 
Poplar ..... 0. 53 51. 5e 09 _ 71 6| 2.22 0.2 
0. 56 08 16 | 43.8 2. 40 
St. Pauls 0.75 68 | 45. 2. 60 1.0 
0.07 0.6 15 45.4 1.95 
0.50) T 66 | 16 | 41.4 
0.04 a? 90 . 33 T 
0.00 Odell. 25 54.3 92 ‘ 
0.97 onan 3. 04 
| T. 51.6) B26 T. 1, 89 1.5 
| T. 90) 25 | 2.27 5 
Agate .... 20 | 48.8 0.2 
Albion ..... 0. 48 T 90 <8 56.0 ) 3 
3. 47 24 | 57.6 
5. 30 88 53. 6 .| 292 
3. 98 1.0 89 23 54.3 1.5 1. 67 
Bethany 8. 83 86 98 | 55.2 ee 5. 29 
1. 84 23 91 3. 25 | 
2. 02 34 3. 39 
0. 3: 87 25 12 4. 05 
54.8 20 New Brunswicl | 4. 00 | 
1. 76 526) 18 | 46.8) 3. 
1. 41 32 | 54.0) 3.14 
2.41 gal 1. 22 4.84] 
2. 47 | 54.6 | 2.18 2) 4.27 
2. 40 | 1 62 8| 3.75 
2. 98 6 2 04 
4.70 4.05 ..| 826 | 
4. 85 | 8 ‘ 
0. 92 | 55.2) 1.55 0| 2.38 
andelaria 91 21 1. 20 8 | 20. 0.17 | 
1.54 76 26 "| 1.78 53.3 5.90 | 
18 80 18 pa veces 83 | 241520 0. 69 | 
3.35| T 0.98 | 24520) 1.01 | 
0. 73 ...| 74] 19 0.71 1.71 | 
0.2 
20 30 0.71) 6.0 4) 0.57 
7 : 6 
tock .. 1.80 6 8. 32 8 0.5 
PTT | 4 18 | 4 | 3 
6.87 8 28 43.5 | 2.45 6 
87 85 87 on os. 1.10 9 |. 
Hay 83¢ 57.0 |...... 80 23 | 50.3 | 3.60 8 
ayes Ce 254 55. 4° 22 | 50. 1. 8 | 2.68 
Hay S on 84 28 | 55 8. 31 50.6 7| 1.30 
pring ............... 9 54) T 70| 35 | 50.4 4| 1.29 
20 78 B3| 372 
24! B75! 3.5! 2. 30 
1.90 
1.52 | 
| | om | 
| 


484 


Stations. 
g 
s 
New Merico—Cont'd, 
Raton 73 
Rociada .. 72 
Roswell 
San Marcial 87 
San Rafael 77 
Socorro 79 
Springer . 77 
Strauss 
Taos 79 
Vermejo 71 
New York. 
Adams .. 
Addison 
Akron 
Alden 77 
Ames...... 78 
Amsterdam 78 
Appleton 
75 
Athens 7: 
Atlanta ....... 74 
Atwater 
80 
Avon eee 77 
Bali iwinsville . 78 
Ballston Lake . 70 
Bedford e 75 
Berlin.... ‘ 72 
Blue Mountain Lake ‘ 
Bolivar. 
Bouck ville 79 
Boyds Corners. . 
Brockport 76 
Cape Vincent. 69 
cc 71 
Carvers Falls............. 75 
Chatham . 71 
Chazy 70 
oope rstown 75 
Cortland 79 
77 
Deansboro ........... 
Dekalb Junction . 75 
De Ruyter 79 
Easton ....... 
bs ec 74 
Elmira... 80 
Faust 69 
Fayetteville os 82 
Fort Plain . 78 
Franklinviile 77 
Gabriels 71 
Gansevoort 
Glens Falls 70 
Gloversville .... 70 
Griffin Corners .......... 76 
7% 
Homer 80 
80 
Indian I 77 
81 
Jamestown .. 
Jeffersonville 80 
Keene Valley ...... 73 
Lake George 69 
Lenox ee 
75 
Liborty ...... 75 
Littlefalls, City Res... 76 
Lockport 76 
Lowville .. 75 


Lyndonville 
Lyons 
Mick lletown 
Mohonk Lake 
Moira 
Newark Valley 
New Lisbon 
North Hammond. 
Ogde nsburg 
Old Chatham 
Oneonta evece 
Oswegatchie ... 
Otto ee 
Oxford ...... 
Oyster Bay .. 
Palermo. 
Perry City 


Platisburg Barracks... .. 


Port Jervis 

Potsdam ...... 
Primrose. 
Redhook 
Richmondville . 


= 
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TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 


Precipita- 


Temperature. 
(Fahrenheit. ) 


Minimum. 


Precipita- 
tion, 
— 
3 a 
| 
33 
an 
3 
3 
Ins. Ins. 
0. 60 1.0 
1. 39 
2. 67 
0.50 
1. 18 
1. 92 
0. 05 
2. 31 
26 
1. 42 6.5 
4. 82 1.5 
1. 57 r 
2. 46 
2.75) T. 
3. 45 
3. 40 1.2 
2.17 
T. 
2.79 17. 
3.63 T. 
2.82; T 
1. 56 
2.83; T. 
3.41 T. 
2.11 
3.60) T. 
4.71 1.0 
06 2.0 
4. 00 
1, 87 
3.44 T 
65 
3.64 
2. 38 
3. 50 
3.65 'T 
3. 49 0.5 
3. 29 0.3 
2. 69 
2.10; T. 
2. 70 4.0 
3. 20 2.0 
5. 43 
2. 22 
2.01 
3. 84 0.2 
2. 80 
2.89 T. 
6.11 we 
5.3 
3. 
3. 0.5 
T. 
3. 73 
4.36 T 
5. 60 1.0 
2.47 
1.92 
T. 
2.50 
4. 25 0.3 
2.71 0.6 
2. 68 T. 
3.14 1.0 
3.45) T. 
2.97 
1.87 T 
i 
48 2.0 
1.81 
3. 31 0.5 
208 


4.18 

1. 58 
2.0 

09 0.5 

1. 69 

1.56; T. 

4.02 T 

4.45 T 

3. 65 1.8 

3. 22 


Stations. 


New York—Cont'd. 


Ripley 

Rome 

Romulus... 
Salisbury Mills. 
Saranac Lake. ..... 

Saratoga Springs 

Scarsdale. 

Scottsville 


Setauket 


Skaneateles 
Southampton...... 
South Butler ...... 
South Canisteo ...... 
Southeast Reservoir. 
South Kortright.... 
South Schroon 
Spier Falls ......... 
Straits Corners ... 
Ticonderoga .... 
Volusia. ... 
Wappinger Falls .. 
Warwick 
Watertown .. 
Waverly 
Wedgwood 
West Berne 
Westfield 
Windham 
Youngstown 

North Carolina. 
Brevard ....... 
Brewers 
Bryson City. 
Currituck ........ 


ad 
Fayetteville. ....... 
Goldsboro 
Graham 
Greensboro .......... 
Henderson ........... 
Hendersonville .. 
Henrietta .......... 
Horse Cove 
Hot Springs 
Kinston 
Kittyhawk . 

Lenoir 
Lexington . 
Lincolnton 
Linville 


Louisburg.......... 
Lumberton......... 


Monroe ...... 
Morganton ..... 
Mountairy .... 
Mount Holly. 
Murphy 


sea 


Newbern.... 
Pantego 
Patterson 
Pinehurst. 
Pittsboro ...... 
Reidsville ...... 
Rockingham 
Salem 
Salisbury 
Saxon 
Scotland Ne k. 
Settle .... 
Sloan. 
Soapstone Mount. 
Southern Pinesa . 
Statesville. .... 
Tarboro...... 
Washington 
Waynesville ... 
Weldon a. 
North Dakota. 
Amenia. 
Ashley ..... 
Berlin.... 
Cando 4 a 
“hurchs Ferry 


Cooperstown 


Devils Lake 
Dickinson. 
Donny brook 
Dunseith .. 


Temperature. 
(Fahrenheit. ) 


Maximum. 


Minimum. 


45.7 
43.7 
45, 0 
19.8 
45.6 
53, 2 
0 
57.7 
57.2 
60.1 
58. 8 
57.8 
57.4 
nb. 8 
59. 5 
55. 3 
59.8 
51.8 
59. 7 
63.4 
55. 9 
56, 8 
M4. 6 
46.4 
53. 8 
57.2 
60.5 
58.0 
57.3 
3 
8 
58.5 
62. 2 


DADS 


tion. 


Rain and melted 
snow 


Total depth of 


~ 
= 


snow. 


Stations, 


North Dakota—Cont' d. 
Edgeley . 

Elle ndale . 

Forman. 

Fort Be rthol i 

Fort Yates ....... 
Fullerton 
Glenullin .... 
Hamilton ....... 
Jamestown 
Lamoure . 


McKinney 
Manfred 
Mayville . 
Medora. 
Minnewaukon 
Minot.. 
New England. 
Oake lale 
Pembina........ 


Rugby 
Sentinel Butte 
Steele ...... ‘ 
University ... 
Wahpeton 
Walhalla. 
Westhope ...... 
Willow City 
Akron 
Amesville .... 
Atwater 


Bangorville 
Bellefontaine. ............ 


Benton Ridge .... 
Bowling Green. 
Cadiz 
Cambridge ........... 


Camp Dennison ......... 


Canal Dover.......... 


Cardington 
Chillicothe ...... 


Cleveland 


Coalton 


Delaware..... 
Demos ....... 


Fremont 


Gratiot. 


Greenhill 


Hanging Rock........... 


Hedges... 


Hillhouse. 


Hudson 
Jacksonburg .. 
Killbuck ... 
Lima... oe 
Met ‘onnelsville 
Mansfield ...... 


Marietta 


Marion 


on 


Na ” 
Nellie 


New Alexandria ......... 


OcToser, 


Temperature. 
(Fahrenheit. ) 


§ 
= 
= 
8 21 | 47.9 
78 22. «46.6 
72 (645.9 
S80 22 | 48.4 
82 10 46. 7 
Sh 25 51.0 
| 47.7 
85! 21" 47.4 
69 5 43.8 
80 22 «48.0 
SI 20 48. 6 
71 17 46.6 
77 18 | 47.2 
73 IS 44.4 
72 12 45.6 
77 20 49.1 
19 45.8 
7s 18? 48, 2¢ 
67 20 «44.8 
72 20 (46.8 
76 25 47.9 
69 14 | 43.7 
18 | 47.4 
82 16 «48.1 
79 24 | 48.7 
71 18 43.8 
68 42.8 
76 19 47.0 
71 19 43.9 
70 44.6 
2 48.2 
79 22 46.8 
ou 21 1465.9 
75 29 | 49.8 
67 18s) 44.2 
72 20 45.0 
74 16 «44.0 
79 20 | 46.2 
SI 22) 50.6 
go 19 | 53.6 
oS 51.3 
82 27 | 51.8 
| 22 1.4 
81 21 0. 6 
M4 22 | 51.4 
82 27 2. 8 
86 21) 4.4 
89 23 | 54.4 
82 22 | 0.4 
80 23 («48.6 
20 0 
87 22 | 55.2 
86 25 8 
26 «55.0 
RO 25 | 55.4 
79 27 | 51.7 
80 27 | 49.8 
85 25 | 54.2 
19 54.0 
86 24. «58.6 
22. «51.6 
87 20 | 51.2 
28 
82 24 | 49.8 
87 22 | 54.5 
23 52.2 
82 16 49.2 
93 52.0 
26 4.6 
29 | 54.3 
16 48.7 
25¢ 55. 
80 20 51.0 
80 20 | 49.2 
79 26 45.9 
82 19 49.6 
8&8 30 «56.3 
82 23 50.6 
23 | 52.2 
78 23 80.7 
86 23 53.8 
85 23 | 52.4 
83 27, 55.0 
20 | 52.0 
82 19 53.8 
| 21 50.8 
18 51.8 
82 16 50.1 
77 25 | 49.2 
23 | 52.0 
&3 26 | 52.7 
85 20 | 52.6 
22 


Precipita- 
tion. 


ain and melted 
snow, 


R 


Ins. 
1.01 
0. 60 
2. 30 
2.41 
0. 40 
0. 69 


~ = 
= te = 


1. 
1. 
2. 
1. 
1, 58 
1. 
1, 
1. 
1. 


depth of 


snow, 


Total 


Ins. 


1904 


|| | 
i i 
“ “ 
23 «51.8 I 75 24 (48.5 2. 26 
21 | 47.4 76 30 50.2) 4.63 
29 «58. 4 20 46.4 3. 75 
59.2 Sl 21 | 48.7 2. 31 0.5 
32. dade 70 13 41.0 4.90 3.2 
22 82.6 er 72 19 46.4 3. 46 1. 26 T 
78 21 | 48.1 1. 59 T. 
18 45.0 76 32 52.0 3. 10 1.21 
a 80 22 | 47.8 1, 80 0.7 0.83 7. 
15 48.8 74 28 | 51.4) 229 1, 25 
26 | 47.5 | 2.29 2.07 
22 | 48.2 79 16 | 47.3 | 2.46 0.5 0. 20 
15 | 47.2 eae 3. 61 1, 57 
18 46.8 77 15 44.8 4. 61 2. 71 
21 | 48.3 72 16 42.5 3.24 0.5 0. 29 0.2 
46.8 72 19 | 47.4 3.01 0.92 
24 | 48.5 12¢| 46. 1.0 1. 56 
15 47.0 67 20; 452) 236) T. 2.16 
a 78 2 48.2 4.03 T. 
19 | 48.0 . 75 22 | 47.3 4.12 nay 0.87 T 
14 | 46.5 vi 0. 45 
21 | 47.4 75 21|44.2) 396) T. 
46.2 83 15 | 47.5 2. 08 0. 20 r 
22 | 49.0 ‘a 78 19 2.02 T 0.69 T 
19 «645.8 73 15 5. 46 1. 06 
12 | 46.4 77 26 3.91 Rolla 0. 82 T 
is 45.6 78 16 3.75 r 0.21 
2. 01 0.5 0. 30 T 
22 48.4 0. 60 
21 | 45.2 pene 85 18 0. 00 caucedae 2.49 
24 | 46.6 20 0. 03 1,13 I 
23 | 47.2 ‘ 0. 30 1.52) T 
18 45,2 1. 41 0. 12 
20 | 47.6 86 33 1.90 1 
18 44.8 82 1. 90 0. 58 
19 44.2 89 35 2.97 
19 | 47.0 86 36 2.09 
29 «482.6 2. 26 
90 30 1.02 
16 «46.0 sa S4 20 0. 01 
92 26 0. 07 
22 | 47.5 sO 28 0. 05 
18 | 48.8 82 29 
14| 40.5 17 r T | 
20 47.6 86 33 1. 73 2. 83 
28 | 47.9 ..| 82) 48 0. 59 
17 | 46.4 22 
8 | 40.7 25 1.05 1 
18 | 44.5 304 2. 22 
20°) 46. wit 32 2.47 7 
12 | 43.8 43 2. 96 
44,1 90 29 2.71 T 
91 23 6. 98 
21 | 47.6 86 24 0. 92 
16 | 45.3 89 20 0. 13 0. 54 
14 46.9 0. 83 0.79 
19 | 47,2 ow 30 2.12 1.68; T 
17 | 45.8 1. 66 2.32 | T 
18 43.8 82 22 | 52.6/ 0.00 T | 
20 | 45.3 60.6 3.73 0.81 
91 28 | 60.0| 2.44 1.23; T 
22 «47.4 88 30 58.6) 0.92 1.43) 17 
20 «45.2 90" 334) 59.34) 4.80 1.53) T 
22 | 45.9 24 «56.0 0.44 0. 25 
21 | 48.7 a 92 23 | 57.2 1,42 0. 92 
18 43.6 seas 90 22 | 0.33 1.79; T 
thie 86 35 | 58.8 1.97 0. 49 
Sees 24 (49.1 1.9 2.5 90 25 59.0 0.14 1.92 
22 | 47.2 87 28 | 57.2 1.64 1.22; T 
17 | 44.0 93 32 61.4 3.40 1. 06 
ee 2256.8 0.12 1. 05 
13 43) 90 32. «60.0 1.91 1. 65 
22. «46, 32. «61.0 2. 66 1.29 
20 «46. 76 19 | 51.9 T 2.14 T 
on 91 31 | 58.6 2. 64 1. 58 T 
sehen 74 4. 1. 30 
‘bee 74° 20°) 47. 1, 79 1. 28 
17| 4.2) 3.06) T. 79 15 | 46. 0. 91 1.94 T 
76 28 51.4 3. 99 sues 83 16 «47. 1. 37 1. 06 
dis GO 72 23 «46. 2.81 2. 90 
82 14 45.3 3. 82 1.2 71° 17¢ 45.8" 0.50 2. 22 
80 48.8 4.72 734 204 46.84 1.65 2.05 T. 
17 | 45.5) 2.37 2.0 20 | 46. 1. 05 1.47 
81 49.5 2.59 87 17 | 48. 0. 22 1.67, T 
UP 78 19 45. 0. 62 3.55 | T 
20 | 47.0! 4161 T. 70 1844.8) 0.58 1. 45 
| 


Ocroser, 104. 


Stations. 


Ohio— Cont'd. 
New Bremen ....... 
New Richmond ..... 


New Waterford .......... 


North Lewisburg... . 
North Royalton .. 
Oberlin 


Ohio State University 


Orangeville 


Plattsburg .......--- 
Portsmouth a....... 


Portsmouth b........ 


Rockyridge ........----- 


Shenandoah ........-. 
Sidney ........ 
Somerset.. 

—_ Lorain. 


math 


UFMAN 
Tithe 


Upper Sandusky ......... 


Waynesville ........ 
Wellington.......... 
Willoughby ......... 
2000008 
Zanesville ...... 

Oklahoma. 
Alva. 


Arapaho . 


Binger 
Blackburn ......... 


C loud ( thief . 
Erick 
Fort Reno......... . 
Frederick:.......... 


Harrington ..... 


Hennessey ......... 


Kenton .. 
Kingfisher 


«........... 


Meeker...... 
Newkirk ....... 
Norman..... 
Okeene ...... 


Stillwater.......... 


Waukomis .......... 

Weatherford ........ 

Whiteagle.......... 
Oregon. 


Blackbutte 
Blalock 
Bullrun 
Butter Creek . 

Cascade Locks. . 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature, Precipita- Temperature. Precipita- Temperature. 
( Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) 
— 
3 
- Stations, | Stations. 
a : a : : 
Ins Ins Oregon—Cont'd. ° ° ° Ins. Ins. Pennsylvania— Cont'd. ° 
83 24 | 52.0 1.54 78 40 55.4) 4.58 78 18 | 47.4 
27. 56. 6 0. 54 90 34. 3. 32 78 15 | 45.8 
82 18 | 48.9 0.95| T 51.8) 7.14 New Germantown........ 86 18 | 51.5 
82 24 «51.6 1.15 Gold Beach. ......... 79 34 54.0 8.17 
80 28 «51.0 1. 27 Government Camp ....... 74 29 | 47.8 4. 65 8.0 | Ottsville ...... 
20 50.8 1.59 93 32 | 55.6 | 2.29 Parker . 
23 | 52.2; 1.37 85 49. 1.11 P hiladelphia . 83 31) 54.8 
81 15 | 49.2 1.23 82 32. «52.0 0. 97 73 15 | 44.4 
80 22 | 51.4 1. 82 eer 82 35 | 53.9 | 2.02 Point Pleasant. 
23 | 52.5 1.94 83 27 | 52.4) 0.91 Pottsville ...... cone ven 
27 | 54.4) 2.38 Jacksonville. XS 32 | 56.4) 2.09 81 22 | 51.0 
83 28 | 53.1) 214) T. 89 29 | 52.8) 1.24) T Reading.......... 23 | 52.1 
78 28 | 49.6 | 1.93) 1 Saegerstown........ 83 15 | 49.0 
86 25 | 55.7 0.28 90 54.8) 5.13 75 18 | 47.6 
25 | 54.7) 0.92 Klamath Falls............ 86 17 | 49.7 1, 65 
x2 18 49.8 1.01 T 29 | 51.1 2. 02 Seisholtzville. . 
23 62.2 1.18 T 80 20 | 48.2 1. 43 86 20 «62.0 
80 20 49.6 1.15 86 29 51.5 1.15 Shawmont ... 
85 23° 53.1 0. 78 McKenzie Bridge ....... &8 28 53.1 4.43 Sle 21¢| 51. 2¢ 
83 29 | 2.56; T 83 35 | 54.9) 2.11 78 12 | 47.5 
81 37 | 55.6 | 2.91 Somerset . 79 20 | 49.6 
92 22 | 57.6 0.73 = Mount Angel............ S4 41 | 57.2 2. 87 South E ‘aton. CREE 80 21 | 48.6 
80 26 | 51.2 1. 40 Springmount 
82 2 62.3 1.94 T 78 42 | 54.8 4. 48 79 24 50.2 
24 52.0| 2.41 0. 55 Swarthmore. . &3 26 | 52.4 
81 20 «50.9 1. 38 eee 86 28 | 52.2 1,04 Towanda....... ebhivers 81 17 | 48.2 
824 25 | 50.6 1. 42 83 23 | 49.0 1.57 
79 23 | 49.4 1.70 T | 25 49.6 0. 67 sue 85 23 | 54.0 
8S 22 | 55.1 0. 61 86 20 0. 98 78 18 48.6 
2 | 53.1 1, 70 80 40 | 55.2 2. 82 77° 18>) 48. le 
82 20 | 51.1 1.49 81 10 .4 0.56 S4 27 | 53.0 
1. 24 T 80 30 .4 1. 30 West Newton ............ 
86 20°, 53.8 | 0.39 84 37 3.16 79 22 | 49.0 
83 19 50.4 0. 87 The Dalles 84 3 1.44 Williamsport............. 83 23° 
2. 96 34 2 5. 34 Rhode Island, 
87 82 5.5 0. 60 67 26 | 50.5 
95 27 | 64.8 0.51 20 49.8 1,31 78 20 | 48.2 
99 63.8 0. 92 81 24 «49.8 1, 65 Pawtucket 76 26 49.2 
91 25) 59.8) 0.55 Wamic...... 85 28 | 54.4 1.41 75 26 | 50.5 
95 24 «62.3 0. 43 Warm Spring . 90 28 53.2 0. 85 Providence c.... 76 24 | 49.4 
88 23 61.0 0. 56 Weston. 24 50.4 2.10 South Carolina. 
91 28 | 62.8 | 0.86 92 27 | 54.8 1. 38 95 37 | 67.5 
90 31 62.6) 1.00 19 | 53.2 | 1.39 95 35 | 65.‘ 
25 | 63.0) 1.22 | 83 19 | 49.4) 1.43 33 | 62.6 
93 33 | 62.5 1.75 84 21 | 51.1 2. 06 86 44 | 67.4 
90 38 | 64.0 T Bennettsville. .. 90 32 | 62.4 
93 24 «61.1 0.77 87 24 | 55.2 1. 46 92 30 | 63.0 
33 | 63.8 | 0.20 Cassandra. ..... 78 20 | 47.3 
96 $2 | 65.6 1. 27 M4 19 | 52.3; T. 90 34 59.6 
96 2 «64.0 0.99 87 22 | 52.0 6.18 
88 25 61.0 1. 03 98 35 | 63.4 
95 25 | 62.4 0.36 Coudersport. .. 77 46.2) 2.48; 1. Clemson College.......... 90 27 | 60.6 
2456.6) 0.40 T. Davis Island Dam. 1. 48 86 36 | 62.4 
29 | 64.1 0. 66 86 19 | 52.6 | 2.56 90 31 | 63.0 
90 30 «63.0 Doylestown ......... 90 35 | 61.7 
98 35 | 66.5 1. 05 Dushore........ 78 15 | 45.6 2.15 37 63.3 
90 31 (63.4) O41 East Mauch Chunk.......| 79 49.8) 4.49 
o4 28 | 64.6 0.15 78 25 50.4 3. 57 90 31 | 61.4 
1.10 | 1.68 94 28 | 60.4 
93 28 | 64.0} 0.23 79 20 | 48.8) 2.08; T. Georgetown 83 40 | 64.8 
91 32 | 64.4 1,32 21 | 51.6 | 2.92 86 26 (56.8 
90 27 | 62.0} 0.13 Everett..... 18 | 48.5 | 1.67| T. Green wood............... 88 33 | 60.6 
86 22 59.4)! 0.85 Forks of Neshaminy Heath Springs............ 89 31 | 59.5 
93 30) 64.9 0. 32 | 84 16 | 51.2 1, 26 87 36 | 63.2 
99 31 | 65.7 | 1.05 | 88 21 | 52.8] 1.77 
96 28 61.0) 1.2 28 | 53.4 2.50 89 | 28 60.8 
89 27 «62.6 | 0.20 | 4.42 | Little Mountain. . ‘ 91 35 | 62.0 
| 79 15 | 46.4 3.80 90 30 | 61.2 
85 35 5G. 6 4. 85 Greenville. ..... 19 | 49.9 1.37 | P inopolis 82 40 | 63.0 
86 32 55.0) 0.5 88 23 | 51.0) 3.56 87 37 | 63.6 
86 31 0 1, 68 | 87 | Ot. 86 38 | 62.8 
70 44 56.4 3.57 Herrs Island Dam........ |} 1.93 
79 39 53.8) 5.61 88 18 1.91 92 26 | 59.7 
84 22.| 49.0) 0.74 Indiana . &3 24 | 51.1 2.10; T. 93 28 | 59.6 
73 21 | 47.8 1. 60 91 20 | 55.1 T. Smiths Mills..... 
76 32 | 50.8 5.10 23 | 52.8; 2.84/| T. 84| 59.8 
91 35 | 58.2) 0.35 | |} 1.62 Spartanburg .............. 91 | 60.7 
3. 70 | Kennett Square.......... | 81 25 | 51.4 | 3.98 Statesburg 88 | 38 63.0 
81 20 49.0 0.86) Lansdale....... 4 4. 76 Summerville ............. 85 | 37 | 63.0 
0. 68 Lawrenceville ............| 83 14 46.1 87 387 62.8 | 
83 38 (56.2 3.33 85 22 | 51.2 | 3.06 90 30 | 63.1 
5.2 19 | 47.4| 2.58| T. Walhalla.................| 88] 30] 59.8 
84 35 | 54.1 | 2.74 | 82 19 | 50.0 | 2.69 89 35 | 65.6 
80 29 | 51.8) 0.89 Lockhavena.............. 87 19 | 1.92 | 90 36 | 62.7 
53.6| 2.39 Loekhaven Winthrop College ......... 90| 83) 60.4 
83 30 | 53.6) 1.45) T. Yorkville . 92 34 | 62.0 
84 38 | 57.8 | 6.47 85 22 | 50.2; 2.39 South Dakota, 
86) 331545) 2.61 | | Mifflintown ........ 85! 1814981 2,82! 87 | 27 | 54.9 


485 


Precipita- 
tion. 


Rain and melted 
snow 

Total depth of 
snow 


& 
3 


o 
3 


24 | T. 


& 


no 


|| 
{ | 
Ottawa 
Pataskala 
5.47 | 
; 1, 58 | 
3. 68 | 
eeeee 
1. 68 | 
2. 30 | 
2.67 T. 
2.30 | 
T. | 
1. 27 | 
0. 24 | 
= 0. 62 
0. 66 | 
0.90 | 
0. 68 | 
0. 43 | 
0. 52 | 
| 1.40 | 
2:40 | 
2.40 | 
2 30 | 
2. 30 | 
1, 02 | 
3. 01 | 
| 0. 60 | 
0. 34 | 
1.19 | 
= 1. 26 | 
0.04 | 
| 0. 40 | 
1. 36 
1.69 | 
| 
“** | 
0.7 | 
0. 37 | 
| 
Astoria 
Aurora (near)............ 
| 
Oqui eee C+ ee 
| 
| 
| 


486 


Stations. 


South Dakota 
Alexandria ...... 
Armour..... 
Asheroft .. 
Bowdle. 
Brookings 
Canton 
Cavite 
Centerville 
Chamberlain 
Cheyenne . 
Clark .... 
Clear Lake . 
DeSmet ...... 
Doland 


Cont'd, 


Farmingdale... 


Faulkton 
Flandreau .... 


e 


Fort Meac 
Gannvalley 


Grand River School ...... 


Green wood 
Herreid sean 
Highmore........ 
Hotch City 
Howard. . 
Howell 
[pswich .. 
Kidder...... 
Kimball. . 
660 
Leslie 
Marion 
Mellette... 
Menno 
Millbank 
Mitchell 
Oelrichs 


On-the-Trees Camp 


Pine Ridge. 
Plankinton 
Ramsey 
Redfield. 
Rosebud 
Silver City... 
Sioux Falls .... 
Sisseton Agency 
Spearfish . . 
Stephan 
Tyndall 
Vermillion 
Watertown 
Wentworth. 
Wolsey 


Tennessee. 
Andersonville 
Arlington .. 
Ashwood ........ 
Benton 

Bluff City 


abs 


Bristol 
Brownsville 
Byrdstown ..... 
Carthage ......... 
Cedar Hill. 
Celina 
Charleston 
Clarksville 
on 
Covington 
Decatur... 
Dickson 

Dover 
Dyersburg ...... 
Elizabethton 
Erasmus 
Florence 
Franklio 
Grace 
Greeneville 


Halis Hill.......... 


Harriman.... 
Hohenwald ...... 
Iron City 
Isabella 
Jackson 
Johnsonville ..... 
Jonesboro 

Kenton 
Kingston... 
Lafayette . 
Leadvale 
Lewisburg 
Loudon 
Lynnville 


TABLE 
Temperature. 
(Fahrenheit. ) 
= 

= 

= g 

21 62.3 
au 23 | 54.8 
18 16. 6 
77 21 
80 17 | 49.2 
21 | 52.4 
89 19 53.8 
88 | 26 | 56.4 
22) 33.0 
78 19 | 50.2 
75 233) 4.0 
&5 19 
19 | 82.0 
89 2 53.8 


78 24 «51.0 
a0 22 | 49.4 
20) 52.5 
s6 21 | 51.4 
87 25 | 52.6 
86 22 | 51.4 
91 28 | 6.6 
&3 20 | 
M4 22 | 53.2 
87 2 
Sl 21 | 52.0 
21 | 51.2 
78 19 | 49.2 
SI 18 | 49.1 
85 21 | 51.2 
93 19 50.8 
54.6 
a 22 | 53.0 
82 22 1 
8&7 23 
22 2 
838 a4 3 
77 8 
S4 21 52.0 
19 48,2 
23°) 53. 44 
82 19 | 51.2 
&3 21 
75 25 | 47.7 
MM 4 | 53.2 
76 23 | 48.6 
25 AS. 0 
18 
20 
23 6 
76 22 48.6 
87 23 51.3 
&5 23 | 57.3 
87 29 2 
8S 28 2 
88 25 2 
87 28 58.8 
23) 
&5 33 
aS 20 
30 660.0 
89 29 8 
30 58.0 
31 58.6 
8S 24°) «57.6 
27> 60.8 
91 26 
&5 34 6 
87 55. 6 
Se 22) 
SS 29 | 58.6 
&5 29 «58.1 
MM 26 | 57.2 
8&5 27 | 57.8 
8s 21 | 57.2 
26 «58.6 
82 25 
aS 28 60.0 
26 58.4 
22 6 
86 26 | 58 

24 58.8 
90 28 59. 9 
88 30 | 58.8 
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Climatological record of voluntary and other cooperating observera—Continued. 


Precipita- Temperature, Precipita- 
tion. (Fahrenheit. ) tion. 
a a 
3° 2° 5 Sse | 
a3 | 7S | | = 
Ins. Tennessee—Cont’d, Ins. Ins. Texas—Cont'd, 
6606 86 26 | 58.2/ 1.35 
86 29 | 58.2 1. 35 95 
Mountain City 74 20 50.0) 0.13 McKinney .. 98 
Newport .. 83 27 | 57.4 T Marlin ..... 100 
Nunnelly ....... 90 24) 58.2) 1.81 Menardville 93 
Palmetto. ... 87 30) «591 2. 08 97 
Pope Rddpedeesenseawes 85! 26 | 57.6f| 2.22 Midland .... 88 
Rogersville. . SO 25 7.6 0.24 Mount Blanco 90 
87 20, 54.8 0.69 Nacogdoches . 95 
Savannah 90 8 | 61.7 0. 63 New Braunfels 90 
Sewanee. ... 82 3259.0 6.83 
Springdale . ese 85 21, 55.8 | 0.30 
Springville SS 24 «(57.6 0. 59 9s 
Tazewell . 0. 35 Pearenll ........ o4 
Tellico Plains 90 25 | 59.4 A 6 
Tracy City .. —e 88 2 55.0 0.83 Port Lavaca.......... 94 
Trenton ..... SS 26* 59.6°) 1.26 Rhineland .. 92 
Tullahoma .. 86 27 | 57.6 1. 63 Riverside . 
Waynesboro ......... 92 26 | 60.2 | 0.59 Rockland 95 
Wildersville ...... 83 3 58. 2 2, Rockport....... 88 
87 34 61.2) 0.89 Runge........ 97 
Texas Sabinal 91 
Albany 98 38 68.5 1.3 San Marcos... 93 
Arthur 2.3 Santa Gertrudes Ranch . 
Athens. 100 3 69.8 1. Sherman. ...... 92 
y Austin 93 46 70.9 ....... 
Ballinger.... 92 34 | 66.3 1. Sugarland 92 
3. Sulphur Springs 97 
Beeville ...... 96 48 | 73.2) 2. remplea..... 
Bigspring .. ‘ 93 63.6") 0.5 Templed...... 96 
93 36 | 67.2 2. Textine 82 
Ze Boerne ..... 90 40 | 67.4) Tilden 99 
Bonham 95 38 67.4) 2.: rrinity 102 
Booth ...... Tulia S6 
Bowie ..... 98 36 | 67.6 | 3.: 
Brazoria ...... 92 41 | 72.3 3 Victoria . 95 
Brenham 47) 71.3) 2 99 
Brighton . a9 47 | 74.0 8. Waxahachie........... 102 
2. 34 Brownwood Os 6 | 70.2 0 Weatherford 97 
Burnet. 95 40 69.3 Wharton ...... 97 
Childress, of 32. 63.6) Wichita Falls .. 
Clarendon 90 27 | 60.7 1.85 Utah. 
Clayton ville oon 91 33 «64.4 2. 91 Alpine . 
Coleman ... 98 42 71.6 2.93 Aneth 8B) 
College. 100 46 | 73.6 3.07 Beaver ...... 
2.77 Colorado ..... eno 91 32 | 65.2 : Blackrock 79 
0. 01 Columbia 40 «70.8 Callao 
4.71 Columbus ...... Castledale 79 
6. 67 Comanche ae ae Castle Rock ........ 
2. 24 I Comstock SS 40 70.4 78 
3.79 Corsicana Os 44 71.0 : Corinne .... 85 
1. 51 Crockett 100 38 O71. 0 0. 67 Covoto 70 
46 71.2) 4.25 Desert 82 
0.12 99 40 68.0 4. 36 58 
0. 40 Danevang .. 43 | 72.2 6. 10 Escalante ....... 87 
1.79 Decatur. 99 43 | 72.4 2. 05 Farmington 85 
0. 05 Dialville ...... 92 45 69.4 0. 59 Fillmore . 92 
?. ES 96 41 68.8 5. 00 Fort Duchesne .......... 78 
0. 29 of 46 70.8 3. 32 Frisco 77 
Estelle . 100 39 («68.9 4.60 Garrison ..... 
0. 67 Fort Brown | 50 «76.4 1, 38 82 
0. 99 Ee RY 43 | 69.8 2.00 Government Creek ...... 81 
0. 70 28 | 58.4) 3.05 80 
1. 01 Fort McIntosh . 2 | 7.3 1. 05 81 
1.11 Fort Ringgold.......... o4 44 | 74.2 1. 46 aaa 91 
0. 06 Fort Stockton 90 33 | 62.8 2. 03 
0. 40 Fredericksburg ......... 91 39 | 67.2 | 2.89 ‘ 80 
0. 55 Gatesville ..... 5.05 
0. 05 Georgetown .......... 100 41 | 69.8 4.81 Kelton 71 
0.3 Graham 101 33 | 68.4 1.61 La Sal . 74 
0. 46 Grapevine . 102 41 70.4 5.70 77 
1.00 Greenville... 100 41 70.3 1, 85 Loa 73 
0. 02 Hale Center..... 89 30 «662.0 0.40 Logan .... 80 
0. 34 Hallettsville ... 93 4471.6) 5.68 78 
2.18 Haskell ...... 95 35 67.3 | 1.02 81 
0. 50 Hearne 99 41 | 71.8 4.10 Meadowville . 7h 
0. 70 Hempstead 2.59 Millville 
Hewitt... 3. 67 Minersville..... 82 
1. 35 Hillsboro 98 36 COGS. 6 5.12 
0.17 Hondo. 90 47 | 70.0 2. 37 76 
1. 46 Houston . 94 45 | 72.6 1.00 a 85 
0. 64 Huntsville ......... 101 44 70.6 1.54 Mount Nebo ............ 80 
0.01 Ira 91 35 (65.0 1. 70 Mount Pleasant .......... $1 
0. 62 Jefferson . 92 K 6 Nephi...... 
0. 98 Jewett 98 a 77 
0.17 Junction ... Panquitch 
0.94 Kaufman .... 98 82 
0. 20 Knickerbocker .... 93 Plateau bidsheeabians 79 
1,72 Lampasas .... O68 


Ocroser, 1904 


Temperature. 
(Fahrenheit. ) 


Minimum, 


to eto 


Precipita- 
tion. 


and melted 


snow, 


Rain 


depth of 


snow. 


Total 


Ins. 


0.8 


|| 
Ins 
42 68.1 4. 80 
40 66.6 0. 22 
paseees 47 | 70.2 3. 46 
evcces 39 «67.1 4.11 
42 | 70.4 4. 40 
sevees 28 | 64.2 2. 62 
44 70.0 3. 32 
30 | 63.2 0. 62 
29 «61.2 1, 06 
37 68.4 0. 33 
45 70.0 2.84 
1.) 
Elk . 34 66.8 1.25 
44 (71.9 4. 56 
46 «73.0 6. 53 
3S (65.0 0. 68 
54 | 75.6 1.78 
58 73.2 6. 05 
47 | 72 3.12 
41 69. 1. 65 
35 | «66.3 5.45 
>. OF 
‘ 43 | 66.7 3. 48 
29 | 65.3 2. 86 
41 71.0 1. 60 
40 «68.0 1. 54 
42 68.2 3. 70 
41 68.0 3. 60 
25 54.3 0.17 
39 | 74.8 1. 66 
‘ 2.18 
24 «(58.0 1.18 
eve ned cual 
ee 47 | 72.4 4.05 
...... 43) 71.9) 6.43 
37 | 67.4 4.72 
38 («67.6 7. 73 
41 71.4 3. 29 
ences 1.72 
27 | 53.5 0.50 j 
45.0¢ 0.67 
16 46.0 0.65 | T. 
15 49.0 0. 76 
14 45.6 1, 35 
1.03 
22 | 51.0 0. 47 
27 | 42.6 0. 80 
40.5 0. 10 
10 416.8 0, 32 
2 39.0 0.75 
24 49.6 0. 46 
aneous 26 | 49.9 2. 02 T 
21 54.4 0. 62 
18 | 47.7 0.44 T. 
24 | 49.7 0.41 | T. 
15 47.6 0.94 
os 18 50.8 0.34 
21 49.0; 1.04! T. 
TrTTT 17 | 47.2 1, 22 
15 | 47.0 1.29; T. 
15 44m 1. 70 . 
18 48. 0. 80 
21 «45. 3.00 
16 | 45. 1, 04 
21 | 47. 0. 98 = 
18 | 42.8 |..... 
25 | 1.57 
19° 46.9 0.94 
ss ‘ 14 | 47.2 0. 40 
20 | 44.2 1.60 T 
ewes 20 50.2 T 
24 | 55.1 0. 63 
29 | 53.0 1. 36 
18 47.5 1,18 1.0 
20 | 50.2 0.25 
21 48.9 0, 8&8 
25 | 61.4] 1.78 |...... 
21 | 47.6 0.74 0.2 
18 45. 0.91 
ee 11 0.35 0.3 
20 | 46. = 


Ocroser, 1904. 


Stations. 


Vtah—Cont'd. 


Galt Air 
Scipio . 
Snowville . 

Soldier Summit . 


Utah 
Wellington 
Woodruff. . 
Vermont. 
Cavendish. .... - 
Chelsea ... 
Chittenden 
Cornwall . 
Derby 
Enosburg Falls. 
Jackson ville 
Manchester .......- 
Morrisville . 
Norwich ......- 
St. Johnsbury 
WEEE 
Westfield.. ......-. 
Woodstock .......... 
Virginia, 
Ashliand........ 
Barboursville 
Bigstone Gap..... 
Blacksburg. . .. 
Buchanan .... 
Buckingham 
Burkes Garden. 
Callaville . 
Charlottesville ..... 
Clarksville ....... 
Columbia ......... 
Dale E . 
Danville 
Dinwiddie . 
Elk Knob . J 
Fredericks sburg 
Grahams Forge 
Hampton........... 
Hot Springs.......... 
Ivanhoe.......... 
Lexington .. 
McDowell ........ 


Newport News .. 
Petersburg ....... 
Roanoke .... 

Rocky mount . 

Shenandoah . 


Speers Ferry . ‘ 
Spottsville . 
Staunton. 
Stephens City . 
Warsaw .... 
Wilkerson. 
Ww iNiamsburg 
Woodstock 
Wytheville ....... 
Washington. 
Anacortes... 
Ashford... 
Bellingham 
Blaine 


Centralia......... 
Cheney....... 
Clearbrook . 
Clearwater . 
Cle Elum. 
Colfax. . 
Colville ...... 
Conconully 
Coupeville . 


Crescent 
East Sound............... 
Ellensburg ....... 
Granite Falls ............ 
Horseheaven ............. 


TABLE 


Temperature, 
( Fahrenheit. ) 


a = 
= 
95 26 | 62.7 
97 29 | 59.4 
74 30 51.4 
14 48.6 
80 21 48.0 
73 7 | 40.6 
74 20 | 16.6 
78 27) «61.5 
80 19 50.4 
47. 4° 
74 12 | 43.0 
69 25 | 47.9 
74 15 | 44.9 
61 14 40.6 
68 23 47.3 
66 20 40.4 
73 43.1 
70 5 43.7 
70 19 44.8 
69 12 | 42.2 
69 14 41.7 
69 15 44.0 
68 16 43.4 
72 11 42.0 
70 14, 41.4 
88 29 | 55.3 
87 2 56.0 
35 
81 27 | 55.3 


92 21 54.6 
90 56. 4 
87 25 | 54 
87 24 | 55.2 
23 55,0 
79 | 
86 
79 17) 510 
36 
21 
av 21 | 53.5 
19 53.3 
21 0 
83 37 | 59.2 
30 «57.0 
93 24 58.0 
24 57.1 
$8 
86 25 55.7 
91 22 | 55.2 
29¢ 57. 8¢ 
3l 56.4 
80 29 | 54.9 
92 23 56.1 
85 54.2 


70 33 | 32.2 
64 33. 50. 8 
70 36 «62.4 
bal | 28 49.6 
Si 
71 21 | 51.0 
30 | 51.2 
69 37 | 52.4 
86 24 | 49.2 
27 42.0 
86 24 « «46.7 
27 | 47.4 
72 
24 48.7 
Sl 21 46.4 
| 27 | 47.4 
86 30) 4.6 
69 34° 50. 88 
87 2t 49.4 
87 32 54.8 


MONTHLY WEATHER REVIEW. 


II.— Climatological record of voluntary and other cooperating observers—Continued. 


Precipita- 
tion. 


depth of 


and melted 
snow. 


Rain 
snow. 


Total 


~ 
> 
= 


Stations, 


ont’d. 
Lakeside 
Lester 
Lind . 
Loomis.. cc 
Mottinger ane 
Mount Pleasant 
Northport. ... 
Olga 
Olympia ....... 
Pinehill 
Pomeroy .... 
Port Townsend........... 
Pullman 
Rattlesnake . 
Ritzville ..... 
titzville (near) . 
Rosalia. . 

Sedro. 
Snohomish .... 
Snoqualmie 
South Elle snsburg 
Sprague ........ 
Sunnyside.... 
Trinidad 

Union 
Vancouver 
Vashon... 
Waterville . 


Wenatchee (near) ........ 


Wilbur . 
Zindel 
West Virginia, 
Bancroft ....-.... 
Bens Run 
Beverly 
Bluefield . 
Cairo. 
Charleston .... 
Creston 
Doane 
Elkhorn 
Fairmont 
Glenville 
Green Sulphur Springs. 
Hamlin 
Harpers Ferry .. 
Hinton... 
Huntington .......... 
Lewisburg ..........- 
Logan 
Lost Creek 
Mannington 
Martinsburg ....... 
Moorefield ......... 
Morgantown... ..... 
Moundsville .. 
New Cumberland ... 
New Martinsville . 
Nuttallburg........ 


Parsons 

Philippi. 

Point Pleasant . 
Princeton . 
Rowlesburg .............- 


Southside 
Uppertract....... 
Valley Fork 
Wellsburg 
Weston .. 
Wheelinga....... 
Wheeling }b...... 


Wisconsin. 

Amherst ....... 

Antigo ....... 


Apple 

Appleton Marsh. 
Brodhead ...... 

Burnett 
Butternut. 


Darlington 


Temperature. 
(Fahrenheit. ) 


§ 
= 
° ° ° 
30 x 
sof 35° 7 
81 30 
&5 32 3.1 
90 35 7.0 
81 40 56.4 
8S 25 | 51.4 
78 21 446 
76 23 | 51.4 
64 89 | 51.5 
74 33 | 53.9 
87 33 54.3 
83 30 53. 4 
67 40 53.0 
79! 34) 53.0 
79° 49.5 
SI 22 46.0 
29 1.2 
69 34 | 52.8 
68 35 | 53.6 
74 38 | 52.9 
35) «58.0 
SO 24 «48.8 
29 | 51.7 
&S 35 4 
9.5 
73° 
81 55. 4 
66 4 52.9 
82 30 (48.8 
50.8 
18 48.4 
90 30°) 57.4 
89 28 | «57.7 
79 16 47.4 
SS 27 55, 5 
S4 19 49.4 
87 25 57.8 
RS 18 | 51.2 
158 55, 
87 20 53.6 
&5 30 «OBS. 4 
20%) 54. 2" 
8&3 21. 54.5 
87 27 | 57.8 
bal | 2) 54.4 
20 M0 
s4 24 54.9 
SO 16 3. 0 
92 20 «56.2 
87 5 | 54.9 
SI 19 51.8 
85 30. «(60.5 
91 17. 56.6 
20 | 52.4 
25 | 53.3 
92 19 5. 0 
s4 55.6 
25 «55.4 
85 21 2.2 
88 26 655.4 
&5 
19 510 
17 | 51.0 
87 26 «58.6 
80 20 | 51.8 
su 20 | 52.7 
86 20 53.4 
24 55.8 
8S 20 54.0 
8&5 23 3.8 
79 26 «51.8 
SS 20! 57.4 
85 32 57.9 
8Y 30 | 58.0 
74 19 49.8 
75 22 «46.0 
78 25 | 49.8 
75 18 | 48.0 
72 22 | 49.4 
76 26 «451.3 
78 21 | 48.2 
79 23 | 52.0 
77 23 | 49.4 
73 20 44.4 
78 21 | 48.8 
78 18 | 49.8 


Precipita- 
tion. 
° 
= 
Ins. Ins. 
1. 60 
0. 35 
2. 30 
0. 66 
3. 02 
0. 47 


1. 
1. 
3. 
1.02 
1.¢ 
1 
2.2 


see 


Stations, 


Wisconsin—Cont’ d. 


Fond du Lac. 
Grand Rapids. . 
Grand River Locks.. 
Grantsburg 
Harvey 
Hayward 
Hillsboro ...... 
Koepenick ... 
Lancaster 
Manitowoc 
Meadow Valley .... 
Medford. ..... 
Menasha . 
Minocqua . 
Mount Horeb . 
Neillsville ........ 
New London... 
Pine River. 
Portage 
Port Washington........ 
Prairie du Chiena....... 
Prairie du Chienb........ 
Racine . 
Sheboygan ......... 
Stanley 
Stevens P oint . 
Valley Junction 
Viroqua 
Li, 
Wausau 
Whitehall. 

Wyoming. 


Border 
Cambria...... 
Centennial . 
Daniel 
Embar 
« 02 0008 
Fort Laramie 
Fort Washakie.. 
Griggs 
Iron Mountain. 
Kirtley 
Leo 
Little Me dici ine. 
Lolabama Ranch. 
Lusk 
Meeteetse 
Moore... . 
Moorcroft . 
P 
Pine Bluff.... 

Sheridan .... 
South Pass C ity 
Wells .. 

Yellowstone Park (C. H. 
Yellowstone Pk.( Foun’n) 
Yellowstone Pk. ( Lake) 
Yellowstone Pk. (U. Ba’n) 
Porto Rico. 


AGjuntas. 
AMUIETS . 
Bayamon.. 
Canovanas 

Fajardo 

Guanica.... 
Hacienda ‘olosa 
Hacienda Josefa.......... 


Juana Diaz. 
La Carmelita... 
Lares ..... 
Manati 
cones 


Temperature. 


(Fahrenheit. ) 


§ 
= A 
° o 
75 20 | 47.4 
77 15 | 49.2 
75 21 | 49.8 
70 18 | 43.8 
78 21 | 49.0 
74 20 | 47.9 
72 21 | 47.0 
7 20 | 48.0 
76 23 | 50.0 
70 18 | 44.4 
76 18 | 48.8 
74 20 44.6 
78 22 | 50.0 
74 29 | 50.7 
75 25 | 48.7 
77 17 | 47.8 
72 23° (46.5 
63 22 | 44.5 
77 22 | 48.7 
74 20 | 48.3 
76 20 47.6 
73 22 | 47.1 
75 15 | 47.0 
75 | 49.6 
78 20 | 48.8 
77 25 | 50.6 
75 20 | 47.2 
85 23 | 55.4 
80 27 | 62.6 
75 27 | 50.5 
76 21 | 47.9 
80 19 | 50.4 
74 22 | 48.4 
77 18 | 49.0 
76 22 49.6 
75 21 | 49.3 | 
73 27 | 49.8 
78 24 | 47.0 
76 20 | 48.9 
77 45.0 
73 21 48.6 
79 21 | 50.9 
75 10 42.4 
80 14 46.8 
&3 20 53.0 
68 11 | 37.5 
77 17 | 47.8 
73 20 | 43.5 
89 16 50.2 
77 16 | 48.3 
80 18 | 48.8 
72 16 | 44.8 
78 19 | 48.4 
70 7 | 43.0 
70 17 | 42.8 
70 11 40.6 
68 15 | 42.1 
80 15 | 47.2 
78 15 | 47.4 
75 17 | 47.6 
88 21 | 54.8 
79 21 | 49.1 
81 19 48.6 
70 | — 4 | 39.6 
64* 12 | 39. 6° 
68 0 38.0 
64 42.48 
64 10 | 39.4 
70 16 40.4 
90 56 72.8 
99 70 | 81.8 
93 58 76. 8 
90 64 77.1 
89 70 | 79.3 
91 64 | 79.0 
96 66 | 80.8 
91 66 | 78.8 
90 63 | 77.0 
91 67 | 78.7 
&8 73 80 
85 65 | 74. 
91 60 | 75. 
97 65 | 79. 
94 68 | 79. 
94 65 | 78. 
90 65 | 78. 
92 63 | 77. 
86 62 | 74 


Precipita- 


Rain and melted 


487 


tion. 


snow. 


o 


_ 


aS 


to 


2.0 


9 
co: 


4 | 
| — = 
- 
FY Ins. |_| Ins. | Ins. 
co 0. 42 7. 44 1.0 
weer 0.19 4. 21 0.5 
1. 02 2.0 6.46] T. 
0.95 T 4. 56 0.2 
2. 21 3.18 
1, 21 2.0 4.74 2.0 
Thistle.......-. 0. 27 1.5 5. 42 1.3 
Tooele ....-------+seeeeee 0. 75 1. 40 5.04 2.0 
Tropic 1 0, 22 4.20) 2.0 
0.54 T 1, 97 2. 85 
0. 80 2. 33 5. 73 2.0 
1. 66 2. 00 3.71 , 
0. 54 5. 50 
3. 29 0. 67 8.138 
2. 67 T 2. 06 1.71 
1.77 3.0 0. 46 3. 63 . if 
4.30 0. 83 3. 26 | | 
2. 94 T 0.19 8. 00 || 
2. 54 0.44 3. 93 r 
3.04 T 1. 53 5. 08 1? 
3. 38 1.0 2. 18 1. 64 cj 
3.19 , A 2. 35 5. 32 2.0 
3.19 2.0 5.19 4.03 
3. 01 1.5 3. 34 2. 42 7. 
1,81 T 0. 75 5. 32 7. 
3. 38 0. 20 3. 01 
4.19 1.0 0. 22 4. 36 0.4 
2. 98 1.0 0. 40 2. 25 
2. 26 8. 73 
2. 45 3. 70 2. 27 = 
0. 73 2. 23 
0. 54 1. 52 1,47 
0.98 0. 79 8. 07 
lf 2.4 06.13; T 0, 05 4. 93 
. 6.28 0. 42 5. 26 | 
0. 78 1. 38 5. 60 
2. 60 1.11 4. 22 1, 
0.61 2. 35 0.5 661%. 
0. 68 1.14 3.28 | T. 
0.91 2.10 1.0 5.24 
1.12 3.12 
0.92 1.44 
3.09 1.7) Aftor 1. 00 4.5 
1, 00 1.19 Alcova 1. 90 || 
1.75 1. 65 0. 54 
0. 05 T 0. 37 1.22 2.0 
1. 80 0. 83 0. 26 . 
j 0.43) 7 1. 51 0.39 T. 
0.01 1,18 0.45 
0. 46 1. 78 
1.84 1. 00 1. 24 
0.08 T. 1. 55 1. 23 
0. 24 0. 40 0. 73 
1. 52 1. 50 1.73 
2.12 1. 55 1,31 3.0 
T 0. 54 0. 09 0.3 
1.58 0. 64 6. 08 0.8 
0.65 T 0. 54 3.0 
0. 36 2. §2 1. 20 7.0 
1.54 1. 80 0.61 13.0 
1, 63 1.48 
0. 70 2. 45 0. 00 
ed 2. 30 0. 68 1.25 3.0 
0.95 | T 1.74) T. 0. 60 3.4 
eee 1.53 1. 60 0. 09 
2. 80 1, 25 0.55 4.0 
wee 2.49 2.01 0. 20 2.0 
sen 0. 85 0.15 
1.10 £0 i 0. 58 4.9 
ae 0.02 T. 1.74) T. 1, 07 1.8 
0.42 3, 37 11.0 
80 36 54.6 3.92 0.85 | T. 
ical | 1.59 0. 95 5.0 
2.50 | 2.25 0, 80 8.0 
1, 88 1.61 
ers 2. 29 eid 0. 66 10. 65 
Brint 4.12 12. 31 
Ced 0. 64 3. 87 
1.54 5. 60 
0.75 10. 08 
7. 52 = 6. 45 
senwden 1. 63 13. 55 
1. 58 8. 80 
2.13 7. 61 
2.27 0.5 15, 72 
0.89 0.5 18. 80 
0. 63 | 1.3 15. 43 
0. 66 17.13 
0. &3 f .5 6. 37 
0. 88 4. 32 
1. 41 7 22. 54 
0.19 9. 52 
0. 30 0.8 25. 78 
79 $4 | 53.0 2.80 10, 25 
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TABLE II.—Climatological record of voluntary and other cooperating observers. Late reports for September—Continued. 


Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. 
~ 
a $ 
Bilal, | BE OP 
ss s = EXPLANATION OF SIGNS. 
* Extremes of temperature from observed readings of dry 
Santa Isabel ............. 91 66 78.6 11.96 Chesuncook .......... a seul eee I A numeral following the name of astation indicates the 
Vieques... 90 70 80.2 8.74 Grant Farm............ 2.85 hours of observation which the mean temperature was 
Yauco . 69 78.0 12.38 Massachusetts. obtained, thus: 
New Brunswick. S4 23 659.5 5.19 1Mean of 7a. m. + 2p. m.+ 9p. m.+9p. m. + 4 
27 4.8 448 Michigan. 2 Mean of 8a. m. + 8 p. m. + 2. 
PET saves 75 3364.5 (5. 66 3Mean of 7 a. m. +7 p. m. + 2. 
(yrand Marais... 74 33 52.6 5. 22 4Mean of 6 a. m. + 6 p.m. + 2. 
ONL Minnesota. 5 Mean of 7a m. + 2p. m. + 2. 
Late reports for September, 1904. 6 Mean of readings at hours reduced to true daily 
cc 81 30 «(58.4 83.02 mean by special tables, 
Montana. The absence of a numeral indicates that the mean tem- 
Alaska, Billings 99 perature has been obtained from daily readings of the maxi- 
Chestochena. .. 71 15 40.0 2.01 mum and minimum thermometers. 
Coal Harbor......... ‘ 64 33 48.4 3. 73 Nebraska. An italic letter following the name of a station, as “ Liv- 
Copper Center............ 0.73 1.0 Wakefield .......... 95 33° (62.6 ingston a,” “‘ Livingston indicates that two or more ob- 
Fort Liscum .. eaddoos 70 30 44.7) 7.96 New Hampshire servers, as the case may be, are reporting from the same 
Kenai 75 11 44.6) 4.01 5, 53 station. A small roman letter following the name ofa 
Ketchemstock ............ 0 | 32.2) 0.64 0.5 Breton .... station, or in figure columns, indicates the number of days 
aceon 72 34. 50.6 20. 20 Jefferson Highlands 6. 06 missing from the record; for instance, denotes 14 days 
Skagway ........ 67 32 | 47.4 2. 80 North Woodstock . ae 7. 58 missing. 
TT Tee 70 20, 44.2) 233 New Mexico No note is made of breaks in the continuity of tempera- 
Tanana. Sebwe ceuecse 63 3/29.8) 1.06 1.0 Fort Bayard... wouda 88 40 64.8 2.81 ture records when the same do not exceed two days. All 
Teikhill 11 | 40.4) 1,21 0.5 Fort Wingate....... ... 81 38° (62.4 0.67 known breaks of whatever duration, in the precipitation 
Wood Island .. 4.6 3. 09 record receive appropriate notice. 
Ww rangell. oon 67 35 18. 22 North Carolina. 
92 48 68.0 1.20 CORRECTIONS, 
Huachuca Reservoir. ..... .....-)...«+ nae 1. 30 . Oregon. June, 1904, Oregon, Bend, make minimum and mean 
irkansas John Day ......... a ee ae 0.98 temperatures 29 and 60.2 instead of 25 and 57.7 respectively; 
Clarendon slo cece 0. 84 Paisley...... 914, $74 62.5¢....... July, 1904, make minimum and mean temperatures 34 and 
California. "Rhode Island 65.6° instead of 24 and 60.6*, respectively; July, 1904, Mon- 
Indio 112 67 | 85.4 0. 00 Pawtucket 84 34 61.8 8. 00 tana, Dayten, make mean temperature 70 4 instead of 70.2 
Newcastle 105 55 | 3.86 South Dakota. Nore.—The following changes have been made in names 
Sonora. O4 52 | 73.3 3.34 Gann Valley..... a 109 32 64.6 0.21 of stations: Colorado, Parachute, changed to Grand Valley; 
Willits 2. 25 Tennessee. Swartwout, changed to Pecan; New Mexico, 
Mlinois. 1. 60 Maxwell, near, changed to Cimarron. 
Albion ... - 92 43 | 69.6 | 5.86 Texas. 
Clarendon. . 95 55 75.0 0.50 
Towa, 95 6479.2 2.54 
Maquoketa 90 30, 62.0 3.99 Washington. 
Aan Porto Ric 0. 
Newton 40 71.3) 2.08 Corozal oF 70 82.4 4.13 
Yates Center ........... - 71.2) 1.37 Merico. 
Louisiana, Coatzacoaleos .. .........)... 
Caspiana................-| 994) 6574 79.84 5.36 Vera Cruz...... 89 70. (79.8 4.57 


O4 


he 


Ocroser, 1904. 


MONTHLY WEATHER REVIEW. 


TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of October, 1904. 


Component direction from— Resultant. 
Stations. 
N. 8. FE. W. from— tion. 
New aie. Hours. | Hours, Hours. | Hours. ° Hours. 
Eastport, Me.. 18 18 5 | 35 w. 30 
and, 16 25 5 29s. 69 w. 26 
12 10 10 n. 45 w. 3 
20 31 6 | 8. 45 w. 16 
Boston, Mass... 19 16 29 n, 82 w. 21 
Nantucket, 20 18 12 24 81 12 
Block Island, 24 15 9 | 23 57 w. 17 
Narragansett, R. 1.*..... 9 4 5 19 on, 70 Ww. 15 
New Haven, 26 10 10 | 26 n. 45 w. 23 
Albany, N. Y ......------ 29 27 5 n w. 
Binghamton, N. Y.+ . 5 14 11 | n. 87 e. 5 
Harrisburg, Pa....... 19 17 7 1 n. 63 w. 
Philadelphia, 25 17 23 51 w. 13 
PB... 19 22 s. 79 w. 
Atlantic City, N. J 29 | 7 23 in. 47 w. 22 
May, 29 6 9 15 n, 25 w. 14 
28 | 15 1! 19 n. 32 w. 15 
Washington, D. C............-ceeeeee 22 17 19 20 n. 11 w. 5 
Cape Henry, Va. 13 12 7 3 n. 76 e. 4 
Lynchburg, Va. 17 4 19 n. 63 w. 2 
VE 27 6 2 10 n. 45 e 16 
Richmond, een 28 21 11 16 n. 36 w. 9 
Wytheville, 20 9 14 31 on. 57 20 
South Atlantic States. 
Asheville, N. C.......-..... 17 18 s. 18 w. 3 
Charlotte, N. 2 eer 24 | 15 32 7 n. 69 e, 26 
Hatteras, N. C...... 37 6 32 7 n. 39 e. 4 
35 11 16 16 w. 25 
N.C 38 6 28 n, 34 e. 39 
38 5 28 5 n. 35 e 40 
30 7 0 12 n. 38 e 29 
Augusta Ga. 36 6 25 11 n. 2 33 
36 6 27 6) 3 e 37 
Jacksonville, Fla ee Ineadalans 44 2 22 7 n. 20 e. 45 
Florida Peninsula. 
Jupiter, Fla ......... 26 10 31 7 n. 36 e 29 
Key West, Fla. 36 5 28 10 n. 30 e. 36 
Sand Key, Fla. we 18 1 16 6 n, 30 e. 20 
Tam ‘ia. beeeades 44 1 28 11 n. 22 e 46 
Easter n Gulf States. 
Atlanta, Ga. 19 7 33 15 n. 56 22 
Macon, Gat. 22 1 9 6 n 8 21 
Pensacola, Fla.t . 21 0 14 4 n. 25 e. 2 
Birmingham, 13 17 5 n. 50 e. 16 
Mobile, Ala . 2 6 10 11 36 
Montgomery, 36 4 28 n, 32 e. 38 
Montgomery, Als ...... anh anew “& 18 3 14 3 n. 36 e 19 
Vicksburg, Miss ....... 26 28 9 on. 47 @ 26 
New Orleans, La. écmeondet 34 5 31 7 n. 40 e 38 
Western Gulf States. 
Shreveport, La Hike onsen 22 16 29 13 1. 69 ¢ 17 
Fort Smith, | 10 36 14 n. 87 22 
Little Reek, Ark............. 28 | 13 25 14 son, 36 19 
25 14 27 n. 6 e 19 
Fort Worth, Tex...... rrr inte’ 20 20 21 14 e. 7 
21 17 29 10 n. 78 19 
26 18 27 8 n, 67 e. 21 
21 19 29 n. 84 e. 20 
Taylor, Tex. ¢ 13 ll 12 pn. 74 e. 7 
Ohio Valley ‘and Tennessee. | 
Fee 23 19 17 19 n. 27 w. 4 
s 28 17 10 20 42 w, 15 
Memphis, Tenn................. 32 13 22 8 n. 36 e. 24 
26 20 15 14 a 6 
Lexington, Ky. +. 9 13 11 8 s. 37 w. 5 
Louisville, Ky . Tatindtawincete sich 27 19 7 17 n. 51 w. 13 
Evansville, Ind. » cisdtkkesenenkseswee 14 9 7 9 n, 22 w. 5 
[ndianapolis, Ind. 19 26 13 s. 23 w. 8 
Cincinnati, 23 18 16 18 n. 22 w. 5 
Columbus, 19 23 12 18 8s. 56 w. 7 
SR 26 17 11 23 n. 53 w. 15 
W. 21 2 15 19 Ww 4 
ins overeusee 29 13 5 22 n, 47 w 23 
Lake Reg tegion. 
wego, 16 29 12 19 s. 28 w. 15 
Rochester, 12 23 10 31 s. 62 w. 24 
Syracuse, 10 28 8 23 s. 40 w. 23 
15 29 11 18 | s. 27 w. 16 
Cleveland, 17 29 13 15; 9w. 12 
Sandusky, 6 15 3 12 s. 45 w. 13 
Toledo, Ohio.. 17 25 10 25 s. 59 w. 18 
Detroit, 17 18 12 28 87 w. 16 
Lake 
Alpena, Mich .... 21 20 2 26 n. 86 w 14 
22 20 6 28 85 Ww 22 
Grand Rapids, 14 26 18 14 18 @ 13 
Houghton, Mich.¢ . il 5 11 8 n. 27 e.| 7 
Marquette, Mich ...................... 20 17 13 28 n. 79 w.| 15 
Port Huron, 14 25 14 25 s. 45 w. 16 
Sault Ste. Marie, Ee 21 13 23 21 n. 14 e 3 
12 28 10 26) s. 45 w. 23 
Milwaukee, 18 17 11 24 n. 86 13 
16 24 11 s. 58 w.| 15 
uluth, Minn 31 8 17 22 n. 12 w. 24 
North Dakota. 
Moorhead, Minn................ 19 21 22 18 | s. 63 e.| 4 
Bismarck, ESSE aad 26 11 24 16 n, 28 e. | 7 
N 2 . 28 e.| 
Williston, 23 18 19 22 «on, 3l w 6 


* From observations at 8 p. m. only. 


Stations. 


Upper eget 
Minneapolis. Minn.* 
St. Paul, Minn. 
La Crosse, 


Davenport, waxes 
Des Moines, Iowa .......... 
Dubuque, Iowa ............ 
Keokuk, Iowa ........... 


Springfield, Ill.. 

Hannibal, 

St. Louis, Mo. 
‘Missouri 

Columbia, Mo, * ... 

Kansas City, Mo. 


Springfield, 


Valentine, Nebr........ 
Sioux City, 
Pierre, 8S. Dak 
Buses, Dak 
Yankton, 8. Dak. +. .. 
Northern Slope. 
Havre, Mont. 
Miles City, 
Helena, 


tapid City, 8. Dak. 
Cheyenne, Wyo 


Lander, Ww yo 


Yellowstone Park, Wyo 


North Platte, 
Middle Slope. 
Denver, Colo.. 


Nebr 


Concordia, Kans 


Oklahoma, Okla ‘ 

Southern 
Abilene, Tex. 
Amarillo, Tex 


"Southern Plateau. 


El Paso, Tex 
Santa Fe, 
Flagstaff, 
Phoenix. 
Yuma, 
Independence, ( 
Middle Plateau. 
Wi innemucea, 
Modena, Utah. 
Salt Lake City, Utah... 
Grand Junction, Colo. . 
Northern Plateau. 
Baker City, 
Boise, Idaho .. 
Lewiston, Idaho ¢. 
Pocatello, Idaho. . 
Spokane, Wash ...... 


Walla Walla, 


North Pacifie Coast Region. 
North Head, Wash 


Port Crescent, Wash.®................ 


Seattle, Wash....... 
Tacoma, Wash..... 
Tatoosh Isls and, Ww ash. 
Portland, Oreg......... 
Roseburg, Ore 


Middle Pacific Coast Region. Soa 


Eureka, Cal. 


Mount Tamalpais, Cal . 


Red Bluff, Ca 


Sacramento, Cal...................... 


San Francisco, Cal.............. 


Point Reyes Light, 
Southeast Fara lon, 


South Pac Coast 


Fresno, Cal . 
Los Angeles, Cal . 
San Diego, ¢ mal . 


San Luis Obispo, 


West Indies 
Basseterre, St. 
Bridgetown, Barbados.. .. 
Cienfuegos, Cuba . . 
Colon, Panama, 3S. A. 
Curacao, W. I 
Grand Turk, W.L. t.. 


Hamilton, Rermuda............. 
Havana, Cubat.. 
Kingston, Jamaica+ 


Port of Spi 1in, Trinidad +. 
Puerto Principe, Cuba. 
Roseau, 
San Juan, 
Santiago die ( cuba, Cuba. . 


Santo Santo Domingo. 


Honolulu, H. 


+ From observations at 8 a. m. only. 


Component direction from 


N. 8S. E. Ww. 
Hours. Hours. Hours. Hours. 
11 6 
22 22 15 20 
7 14 6 7 
12 19 19 25 
15 25 18 22 
15 22 15 | 23 
14 22 17 22 
26 19 20 11 
15 23 17 19 
6 11 10 13 
9 24 25 17 
5 13 il 
10 26 21 15 
14 25 23 12 
8 16 5 7 
18 28 16 15 
18 29 13 18 
19 20 y 30 
11 11 10 9 
19 13 23 20 
22 22 20 16 
~ 10 9 12 
18 11 17 31 
24 14 5 26 
13 21 2 44 
9 18 6 38 
21 10 9 85 
27 16 6 30 
15 24 | 10 26 | 
+ 36 | 3 31 
15 21 | 10 26 | 
15 2 6 | 
21 15 25 18 
16 33 9 14 | 
13 28 15 18 | 
15 30 18 9 | 
16 24 22 2 
15 29 21 1! 
15 29 18 16 
23 7 35 15 | 
22 18 26 14 | 
30 6 | 24 17 | 
10 13 | 28 23 
27 13 13 24 | 
24 19 11 26 
18 16 16 27 | 
24 17 23 15 | 
4 2 20 38 | 
15 22 19 18 
25 15 | 18 20 
12 32 2 16 
23 19 16 25 
10 20 3 
2 28 | 28 17 
15 19 | 30 10 
6 33 | 18 14 
16 27 23 10 
7 a) 14 10 
22 16 14) 21 
34 15 | 4 18 
3 23 | 33 11 | 
17 25 | 13 25 | 
23 12 | 18 20 | 
19 18 | 13 21 
27 12 | 15 24 
27 20 18 15 
22 21 22 11 
5 12 4 47 
18 5 1 14 
16 5 1 20 
30 15 | 12 22 
16 13 30 
33 5 12 28 
30 16 20 
14 13 41 3 
3 25 46 2 
40 10 28 4 
6 23 7 3 
2 13 54 2 
3 15 20 2 
27 15 28 
6 5 20 2 
17 4) 11 4 
1 15 23 1 
23 16 35 1 
13 18 13 7 
3 42 25 8 
36 15 | 19 4 
34 19 11 7 
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Resultant. 

Direction | Dura- 

from— tion. 

° Hours. 

n. 76 e. 4 
w. 5 
s 8 w. 7 
41 w. 9 
s. 23 w. 11 
s. 49 w, 11 
8s. 32 w. 9 
n. 52 e. 
s. 14 w. 8 
s. 31 w. 6 
8. 28 e. 17 
s. 21 e. 8 
17 
8s. 45 16 
8 
s. 6 @. 10 
s. 24 w. 12 
s. 87 w. 21 
1 
n. 27 e. 7 
e. 4 
s. 56 w. 4 
n. 68 w. 16 
n. 65 w. 23 
s. 79 w. 43 
s. 74 w. 33 
n. 67 w. 2 

n. 65 w. 26 
s. 61 w. 18 
s. 45 w. 40 
8s. 69 w. 17 
8s. 47 e@. 19 
n. 49 9 
s. 16 w. 18 
s. ll w. 15 
8s. 31 e. 18 
s. 51 e. 13 
s. 36 e. 17 
s. 8 e. 14 
n. 51 e, 26 
n. 72 e. 13 
n. 16 25 
s. 59 e. 6 
n, 38 w. 18 
an. 16 
n. 80 w. 11 
n. 49 e, 11 
84 w. 18 
s. 8 e. 7 
n, 11 w. 10 
8s. 24 e, 22 
n. 66 w. 10 
8s. 71 e. 18 
s. 23 e. 28 
s. 79 e, 20 
s 8 e 27 
s. 50 e. 17 
s. 68 e. 4 
n. 49 w. 9 
n. 36 w. 24 
s. 48 e, 30 
s. 56 w. 14 
n. 10 11 
n. 83 w. 8 
n. 31 w. 18 
n. 23 e. 8 
n. 85 e, 1} 
s. 80 w. 41 
n. 45 w. 18 
n. 60 w. 22 
n. 34 w. 18 
n. 78 w. 14 
n. 12 w. 29 
n. 33 w. 17 
n. e. 38 
s. 683 e. 49 
n, 39 e. 38 
s. 13 e, 18 
s. 78 e. 53 
s. 56 e. 22 
n. 59 e, 23 
n. 87 e. 18 
n, 28 e. 15 
s. 58 26 
n. 78 35 
n. e. 8 
8. 24 e, 42 
n. 35 e. 26 
n. 15 e. 16 


| 
| 
| 
y 
A 
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States. 


Alabama ...... 


California ...... 
Colorado ....... 
Connecticut 


Delaware ..... 


Dist. of Columbia. . 


Florida....... 
Georgia . 
Idaho.... 
Illinois 


Indiana 


Indian Territory... 


lowa 

Kansas 
Kentucky 
Louisiana ...... 
Maine 
Maryland....... 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska. 
Nevada....... 
New Hampshire... 
New Jersey..... 
New Mexico.. 
New York...... 
North Carolina. 
North Dakota.... 
Ohio 

Oklahoma 
Oregon 
Pennsylvania . 
Rhode Island 
South Carolina . 


South Dakota. 


Utah 

Vermont 
Virginia....... 
Washington .. 
West Virginia.. 
Wisconsin. 


Wyoming .... 


No. of 
stations, 


= 


Sp 


1 
on 
6 6 
1 
1 10 
2 2 ‘2 10 
1 
3 
1 
1 
l 2 6 
1} 8| i9 


bo 


10 


MONTHLY WEATHER REVIEW. 
TABLE 1V.— Thunderstorms and auroras, October, 1904. 


6; 1| 2 

‘ae 

6 3 10 

8 6 1 

4; 2] 

7) 4 


” 
l 2 5 16 
l 
4 1 


4 
2 1 2 1 
2 
coo] 6 8 
3 5 
2; 3 
3 2 1 
6 
ool 
1 
12 2 


9 
2 
1 


2 4 | 


ter 


to: 


15 | 16 | 17 18 | 19 | 20 | 21 | 22 23/24 25 26 27 28 29 30 31 


1 
io i 
3/5) 0| 
0/0 0 1 


1904 


Total, 

6) 3/7, 
0 
9 T. 
0; 
0 A, 
0| OA, 
6° 
0 OA, 
0 0) F. 
2; 1/% 
44 #16 
0 0 A, 
2 8) T. 
0 
68 10 
7 
6/T. 
l 1) A, 
2/f. 
0 0 A, 
112 | TP. 
1 1 | A, 
0 0 A, 
6 
0 0 A, 
9; 5) fT. 
0 0 A, 
0; T. 
18 7\A. 
1 1) A. 
1 1 | T. 
18 5 A, 
59 | 19) T. 
4 4 A. 
49/11 T. 
2 2 A. 
§| 3/T. 
0 0 A, 
0 6 | T. 
1 A. 
7 5 | T. 
7 4 A. 
75 | 14/ T. 
0 0 A, 
0 0 A. 
0; o| T. 
A. 
6 
0 0 A, 
9; 
0 0 A, 
9/ 
7) 21%. 


93 9| T. 
19; 8/|T. 
0 0 A. 
17 9 T. 
0 0 A. 
§|T. 
0 0 A, 
0; 
2 1/A. 
T. 
0 0 | A. 
19 | 11 | T. 
1 1 | A. 
3/T. 
0| O|A. 
1 55 | 19 | T. 
33 | T. 
0 0 A. 
o|T. 
9 
0; 0o|T. 
0| O|A. 
3| s| T. 
O|A. 
is| 8|T. 
0 0 A. 
90 | 11 | 
4 A. 
0 0 A. 
1 |1,227 T. 
1 105 de 


| | | 
| | | 
| 
| 
| 
12 | 16 | 32 |105 1173 | 95 | 64 100 | 89 (195 | 54 | a8 | on 25|14| 22| 30 51 | 49 | 10 33 | 5| 26) 5 
4) 1) 1) 5) 28) 32) 10 7; 1] 1] 4] of 2 3 | 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


Stations. 


Albany, N. 
Alpena, 


Amarillo, Tex 


Asheville, N.C.......--- 


Atlanta, Ga...... 


Atlantic City, N. J.... 


Augusta, Ga. 
Baltimore, Md.. 


Binghamton, N. 
Birmingham, 


Bismarck, N. Dak.. 
Block Island, RI. 


Boise, Idaho... 
Boston, Mass.........-.--- 
Buffalo, N. Y........---- 


Cairo, Il.. 


Cape Henry, Va.. 


Charleston, C. 
Charlotte, N. C 


Tenn. 
| 


Chicago, I 


Cincinnati, Ohio. 


Cleveland, ‘Ohio. 
Columbia, 


Columbia, 8. C........- 


Columbus, Ohio.. 
Coneord, N. H. 


Corpus Christi, ‘Tex..... 


Davenport, lowa.. 
Denver, Colo ....... 
Des Moines, lowa.. 
Detroit, Mich........ 


Dodge, Kans ........... 
Dubuque, Iowa.......... 


Duluth, Minn.. 


Eastport, Me............ 


Elkins, W. Va.. 
Erie, Pa.. 
Escanaba, Mich... 
Evansville, Ind. 
Fort Smith, A rk... 
Fort Worth, Tex 
Fresno, Cal . 
Galveston, Tex. 


Grand Junction, ‘olo... 
Grand Rapids, Mich .... 


Green Bay, Wis... .. 
Hannibal, Mo....... 
Harrisburg, Pa.. 


Hatteras, N.C........... 


Huron, 8. Dak . 
Indianapolis, Ind. 
Jacksonville, Fla. . 


Do. 


Kalispell, Mont ......... 
Kansas City, Mo......... 


Key West, la 
Knoxville, Tenn... 
La Crosse, Wis.. 


Lewiston, .. 
Lexington, Ky........ 


Lincoln, Nebr.... 
Little Rock, Ark. 
Los Angeles, Cal . 


Louisville, Ky.......... 


L ynehburg, Va. 
Macon, Ga...... 
Mem Tenn 
Meridian, Miss. . 
Milwaukee, Wis.. ag 
Minneapolis, Minn 
Montgomery, Ala. 
Nantucket, Mass . 
Nashville, Tenn. 

New Have on, onn. 

New Orleans, La. 
New York, N. 
Norfolk, Va 
Northfield, Vt 


Oklahoma, Okla... 
Omaha, Nebr... 
Palestine, 
Parkersburg, W. Va 
‘ta... 


Co N.C 
Richinond, Ve 
Rochester, N. Y 


Date. 


~ 


in 1 hour during October, 1904, at all stations furnished with self-registering gages. 


Total duration. 
From— To— 
2 
6:54 a.m. 1:50 p.m 


10:25 a.m. 10:35 p.m. 


11:50 p.m.) 5:05 a.m, 
10:30 p. m. 
DN. 2:15 p.m. 


4:45 p.m. 5:30 p.m. 
12:44 p.m. 10:30 p.m. 
5:05 
5:00 p.m. 
11:45 a.m. 
10:15 a.m. 


7:02 a.m. 
6:46 a.m. 


of precipita- 


Total amount 
tion. 


Excessive rate. 


Began— 


5 
10:50 a. m. 


7:05 a. m. 


5 


Ended— min. 


excessive be- 


gan. 


Amount before 


6 
11:50a.m. 1.00 0.05 La 


6:05 a. m. 0. 83 0. 06 


7:57p.m. 0.03 0.05 
4:15 p.m. 1.33 0.05 
5:25 p.m ines 77 
1:20am. 0.01 0.08 
10:47 p.m. 0.01 0.33 


8:00 a. m. ‘0. 10, 0.09 


"32:30 a. m.| 0.34 | 0.32 


5:10a.m. 0.07 0.07. 


5:55 a.m 


5:14 a. m. "5:55 a.m. ‘0.75 


“12:15 a. m.| 0. 


0. 07 
3:10 a.m. 0.67 0.05 
10:14p.m. T. 


15 


eo: 


. 89 


16 


20 


min. 


25 30 35 
min. min, min. 


0.32 0.35 0.39 


0.37. 0.40 | 0.42 


1.038 1.06 1.20 


0.92 | 0.95 


40 45 50 
min. min.) min. 


0.46 0.55 0.69 


0.30 0.35 | 0.53 | 0.74 


0.63 | 0.69 | 0.74 


0.68 0.97) 1.15) 1. 


0.46 0.50 0.61 
0.30 | 0.42 | 0. 54 


60 
min, 


Depths of precipitation (in inches) during periods of time indicated. 


80 100 | 120 
min. min, | min, 


9.76 | 0.85 “0.90. 


0.68 0.71 0.81 
0.66 | 0.74 0.79 


0.96 1.14) 1.30 


| 
| 
| 
10 
—— j | 
4 
21. 12:;50a.m. 7:55 a.m,/ 2.10 4:43 a.m. 0.14 0.51 0.48) 0.52 0.68 | 0.73 | 0.79 | O86 | 1.00 |. 
20 5 3:25 0.13 L | | 6. | | 
| 4:15 p.m 0. 82 0.96 | | 1.37 | 1.45 | 1.64 | 1.78 | 1.95 |......|...... 
DN 7:02 p.m.| 2.10) 4:20 a. m.| 0.15 | 0.18 | 0.25 | 0.30 | 0.62 | 
7 1.92 10:41a.m.\ 11:06a.m.| 0.00 0.13 0.32 | 0.57 | 0.68 73 
1:09 | 12:06 p. m.| 12:37 p.m.| 0.22 | 0.08 | 0.25 | 0.41 | 0.56 | 
21) 12:50a,m.) 6:20a.m.| 2.07 | | 0.31 43 | oy 
Pi 2021) 11:05 p.m. 10:48 a.m. 2.21 6:26a.m. 8:15am. 0.80 0.06 0.11. 0.17 0.21 0.35 0.43 0.49/0.57 0.63 073 
20-21 6:30p.m. 2.24 11:25 p. m. 0.18 0.28 | 0.39 
11:00 7:15 a.m. 2.45 1:15 a. m. 0.11 0.17 0,22 0.89 | 1.08 1.27) 1,47 
10 9:45 p.m. 10:35 p.m. 0.50 9:51 p.m. | | | 


Stations. 


St. Louis, Mo 
St. Paul, Minn 
Salt Lake City, Utah 
San Antonio, Tex 
San Diego, Cal... 
Sandusky, Ohio 

San Francisco, Cal 
Savannah, Ga. 
Seranton, Pa 
Seattle, Wash. 
Shreveport, La 
Spokane, Wash 
Springfield, 
Springfield, Mo 
Syracuse, N. Y 
Tampa, Fla. 
Taylor, Tex. 

Toledo, Ohio 
Topeka, Kans.. 
Volentine, Nebr .. 
Vicksburg, Miss 
Washington, D.C. 
Wichita, Kans 
Williston, N. Dak.. 
Wilmington, N. C. 
Wytheville, Va. 
Yankton, 8. Dak .. 
Havana, Cuba .. 


San Juan, Porto Rico. 


Honolulu, 


Stations. 


St. Johns, N. F... 


Sydney, C. B. I......... 


Halifax, N. 8. 
Grand Manan, 
Yarmouth, N.S 
Charlottetown, P. 
Chatham, N. B.... 
Father Point, Que 
Quebec, Que.. 
Montreal, Que.. 
Rockliffe 

Ottawa, Ont. 
Kingston, Ont. 
Toronto, Ont ne 
White River, Ont 
Port Stanley, Ont 
Saugeen, Ont..... 


Stations. 


Milk River. 
Havre, Mont 


Yellowstone River. 
Glendive, Mont. (').... 


James River. 
Lamoure, N. Dak 
Huron, 8. Dak... 


Republican River. 


Clay Center, Kans ........ 


Kansas River. 
Manhattan, Kans... .. 
Topeka, Kans ....... 

Missouri River. 
Townsend, Mont...... 
Fort Benton, Mont.. 


Bismarck, N. Dak. 
Pierre, S. Dak....... 


Sioux City, lowa.. 
Blair, Nebr 
Omaha, Nebr. .... 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


Ocroner, 1904 


Ed 
Total duration. 3= Excessive rate. i Depths of precipitation (in inches) during periods of time indicated. 
23 
s gu 8 5 10 | 15 | 20 | | 3 | | | | 50 | | 80 | 100/ 1 
From— To— = Began— Ended— min. min. min. min. min. min. min.) min. min. min. min. 
1 3 3 6 6 7 
5 0.18 0.18 
11 0. 72 
8 0.09 0. 06 
1 0. 86 ae 0. 56 
10 0.08 0. 06 
4 0. 20 . 0.20 veces 
18-19 2. 58 | 0.51 
24-26 3. 66 ‘ 0. 30 
18 0. 48 sas | 0. 08 
21 2.02 | 0.71 
13 |. 0.11 eres 0. 10 
2” 0.01 
17-19 2. 50 0. 28 
8 3:15 p.m.) 7:40p.m. 1.51 4:19p.m.) 4:50 p.m.) 0.59 0.18 0.40 0.51 0.54 0.59 0.67 
*Self-register not working 
TABLE VI.—Data furnished by the Canadian Meteorological Service, October, 1904. 
Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation. 
Es a a al <= = = = a2 
Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins. Ins. ° Ins. Ins. Ins. 
29.80 29.94 +.03 45.2 —0 38.6 8.41 +3.06 Parry Sound, Ont ..... 29.29 30.04 03 43.9 0.0 52.1 35.7 1.34 —2.58 T. 
29.97 30.01 O05 47.0 0 32.1 3 —1, 68 Port Arthur, Ont...... 29.32 30.03 05 41.0 + 1.1 47.3 34.6 3.62 +4+1.06 
29.93 30.04 O41 46.5 0. 37.6 5. 0. 52 Winnipeg, Man ....... 29.17 30.02 04 43.6 + 4.5 51.8 35.3 1.51 0.19 4.4 
29.98 30.08 0 46.7 — 0. 40.4 3.6 1. 03 Minnedosa, Man ...... 28.19 30.04 07 42.4(4+ 46 51.7 33.0 0.73 0.47 0.3 
29.97 | 30.04 02 | 46.2 — 1. 39.4 4. 0. 63 Qu’ Appelle, Assin..... 27.71 29.969 —O01 44.5 +5.1 54.9 34.1 0.36 —0.74 0.8 
29.95 29.99 0s 45.1 1. 37.9 4 0.79 Medicine Hat, Assin.. 27.68 29.97 00 48.9 +41 62.8 35.1 0.52 0.06 T. 
29.93 29.95 OL 44.4 1. 34.5 3. 0.40 T Swift Current, Assin.. 27.42 30.00 .038 45.9 +3.8 57.6 34.2 0.41 0.47 0.3 
29.92 29.94 —.01 39.8 0. 33.5 3: 0. 31 Calgary, Alberta ...... 26.42 29.97 3.6 56.4 31.0 +0.87 13.3 
29.68 30.01 41.3 1. 4.7 3. 0.30 0.2 Banff, Alberta......... 25.40 30.01 06 42.9154 3.6 38.6 $2.2 0.57 045 3.6 
29.83 30.04 03 3.6 — 1. 37.1 0.08 T. Edmonton, Alberta.... 27.63 29.93 44.5 3. 55. 7 33.3 1.13 0.43 1.0 
29.43 29.98 419 0.9 2.7 2 0.25 1.0 Prince Albert, Sask . 28.36 29.98 —O 408, 4+ 3.7 31.1 0.72 0.11 
29.69 30.02 Ol 44.2 + 0, 36.7 1 Battleford, Sask. 28.24 29.99 +.02 43.6 4.0 54.7 32.4 1.07 —0.62 T. 
29.75 30.06 OS 46.1 0. 38.1 2. 0.27 0.3 Kamloops, B. C.. aes xe 
29.69 30.07 oo 4.0 — 0. 37.8 2 +O.12 0.6 Victoria, B. C...... 29.92 30.02 oO 3.5 57.5 17.9 0.88 1. 49 
28.69 30.08 6 36.0 1. 29.2 3. 143 10.2 Barkerville, B.C. ... 25.65 29.97 . 03 0.4 46.3 32.3 3.40 0.70 1.0 
29.43 80.07 +.02 46.3 1. 7.9 #1 1.27 1.0 Hamilton, Bermuda. 29.83 29.99 03 0.4 781 688 8.10 +1.39 
29.34 30.05 +.08 46.5 + 0. 8.5 2G | 0.6 || FUROR. 
TABLE VII.— Heights of rivers referred to zeros of gages, October, 1904. 
=¢ Highest water. Lowest water. =¢ Highest water. Lowest water. 
$S> & s | 
sen 88 $ | o* een $ 
==" Height., Date. Height. Date. & ==" s° Height.; Date. Height., Date. 
a = a a = 
Miles. Feet. Feet. Feet. eet. Feet Missouri River—Cont’d. | Miles. Feet. Feet. Teel. Feet. Feet. 
237 9 4.0 8 2.4 5,6 2.7 0.6 8t. Joseph, Mo ......... 481 10 2.2 a4 0.4 10-12 1.0 1.8 
Kansas City, Mo........... 388 21 8.3 26 6.2 21 7.0 21 
| 78 17 2.0 19 1.2 1.4 231 19 4.2 5 2.0 20-23 2.9 2.2 
| Boonville, Mo.......... 199 20 8.2 6 5.7 2 66 26 
330 14 —0.3 1 —41.2 30,31 —0.7 0.9 Hermann, Mo... ......... 103 24 8.0 2 5.5 23-25 6.3 2.5 
139 y 0.9 18 0.5 1-6,8,24 0.6 0.4 Minnesota River. 
Mankato, Minn...........:; 127 18 2.8 23 1.9 1-9 23' 09 
42 18 7.1 24, 25 6.0 a 6.5 1.1 St. Croiz River. 
Stillwater, Minn. (2) ....... 23 11 10.7 24 5.0 10, 91 5.7 
160 18 5.2 4 2.8 19 3. 5 2.4 Chippe wa River. 
87 21 7.6 1 6.1 19-21 6.6 1.5 Chippewa Falls, Wis....... 75 
Red Cedar River. 
2, 504 11 4.0 24-31 3.8 1-9 3.9 0.2 Cedar Rapids. Iowa. ...... 77 14 3.0 13-31 2.7 4,8/ 29, 08 
2, 285 12 0.8 27-31 0.3 1 0.5 0.5 lowa River. 
1, 309 14 0.2 28-31 —0.5 610,13 —0.3 0.7 Iowa City, Iowa........... — 1.0 10 — 1.6 2 —1.3 0.6 
1,114 4 24 2 1.5 2 1.8 0.9 Illinois River. 
pat 784 19 5.7 21 4.6 17-19 | G&@)| 1.1 || Peoria, IL ............... 135 14 9.7 2,3 8.1 30,31 88 1.6 
705 15 5.1 23, 24 4.2 17,18 45 0.9 Red Bank Creek. 
669 10 Brookville, Pa. ...... 35 s 0.4 1-31 0.4 0.4 0.0 
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Stations. 


Clarion River. 
Clarion, Pa........-- 
Conemaugh River. 
Johnstown, Pa. 
Alleg River. 
Warren, 
Oil City, Ps 


Parker, Pa. ..... 


Freeport, Pa 
Cheat ‘River. 


Rowlesburg, W. Va. .... 
Youghiogheny River. 


Confluence, Pa. ..... 

West Newton, Pa... 
Monongahela River. 

Weston, W. Va. 


Fairmont, W. Va. ........- 
Greensboro, Pa ......... 


Lock No. 4, Pa......-- 
Beaver River. 


Ellwood Junction, Pa. ... 


Muskingum River. 


Zanesville, Ohio.......... 


Tittle River. 
Glenville, Re 
Creston, we 

Great Kanawha, River. 


Charleston, W. Va......... 


New River. 
Radford, Va 


Hinton, W. Va............ 


Scioto River. 
Columbus, Ohio. 

Licking River. 
Falmouth, Ky. 


Miami Kiver. 


Dayton, Ohio ...... 
fentucky River. 
Jackson, Ky 


Beatty ville, Ky 


High Bridge, Ky.. 
Wabash Riv ver. 


Mount Carmel, Ill. ...... 


umberland River. 


Nashville, Tenn........ 
Clarksville, Tenn......... 


Powell River. 
Tazewell, Tenn........ 


Clinch River. 


Speers Ferry, Va.......... 


Clinton, Tenn........ 
Holston River. 
Bluff City, Tenn. ...... 


Rogersville, Tenn......... 


French Broad River. 
Asheville, N.C........ 
Leadvale, Tenn....... 

Hiwassee River. 
Charleston, Tenn ..... 

Tennessee River. 
Knoxville, Tenn... 
Loudon, Tenn. 
Kingston, Tenn.. 
Chattanooga, Tenn... 
Bridgeport, Ala.. 
Florence, Ala.. 
Riverton, 
Johnsonville, Tenn.. 

Ohio River. 

Pittsbur 


Davis Is Dam, 


aver Dam, Pa 
Wheeling, W. Va... 
Parkersburg, Ww. Va 


Huntington, W. Va.. 
Catletts Ky.. 


Portsmouth, Ohio . 


Maysville, W.Va......... 
Madison, Ind. 
Louisville, Ky. 
Evansville. Ind.. 


Mount Vernon, Ind. (5) pe: 
Ky 


Paducah, 
Cairo, 

Francis River. 
Marked Tree, Ark 


Ne ‘osho River. 


Neosho Kans 


Tola, Kans. 
Oswego, Kans 
Fort Gibson, Ind. T. 
Canadian ver. 
Calvin, Ind. 
Black 
Blackrock, Ark. 


65 


Point Pleasant, W. Va..... 


to 
of 


mouth 
river. 


Distance 


on gage. 


Danger line 
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TABLE VII.— Heights of rivers referred to zeros of gages. 
Highest water. Lowest water. % cae 
Stations. 
| of 
Height. Date. Height.) Date. = = 
Feet. Feet. Feet Feet White River. 
a7 23 0.3 21 1.2 2.4 Calicorock, Ark ... ones 
Batesville, Ark............ 
0.8 12-14 0.4 1,2,5 0.6 OS 
irkansas River. 
2.8 25 0.3 10,11 1.3; 25110 ichita. Kans.. 
2.8 25 1 10, 11 1.7 1.7 Tulsa, Ind, T Seatevie’s 
Fort Smith, Ark. .......... 
1,2 14 0.2 5,11 0.6 1.0 Dardanelle, Ark........... 
Little Rock, Ark........... 
~ 0.6 25-31 0.8 4-23 0.7 0.2 Yasoo River. 
0.0 1-31 0.0 1-31 0.0 0.0 || Yazoo City, Mias........... 
Ouachita River. 
— 2.2 — 2.4 2-31 2.4 @ 3 Cam@em, AGE... 
13.7 1,2 12.4 31 12.9 1.3 Monroe, La ala 
6.3 5 5.4 20,21 5.8 0.9 Red River. 
6.9 21 5.2 10-16 5.8 1.7. Arthur City, Tex. ...... 
Fulton, Ark........... 
1.3 3,11 0.9 1,2 1.1. 0.4. Shreveport, La...... = 
Alexandria, La. .......... 
8.1 2 30,31 § 4.6) O74 St. Cloud, 
0.0 24 —41.2) 4,16,21, 0.9 1.2 Red Wing, Minn........... 
1-31 ~ 0.8 1-31 0.8 0.0 Reeds Landing, Minn..... 
La Crosse, Wis. 
6.8 18-31 6.0 13-16 6.4 0.8 Prairie du ( ‘hien, Wis..... 
Dubuque, Iowa............ 
—1.4 1,2,5,.6 —1.9 26-31 —1.7 @S || Cilatom, 
Davenport, lowa.......... 
2.6 14 2.0 1-11,17-31 2.1 0.6 Muscatine, luwa .......... 
Galland, lowa......... 
0.2 1-8, 12-15 0.0 18-31 0.1 @2 || Keokuk, lowa............. 
0.6 23-25, 0.1 16; 0.5) 0.5 || Hannibal, Mo............ 
1.1 1,12 0.6 '21-23,30,31 0.8 0.5 St. Louis, Mo.............. 
9.6 14 8.2 12 8.6 1.4 New Madrid, Mo........... 
5.9 17 3.5 50-86 | 428 | 
Memphis, Tenn ........... 
4.1 1 0.8 26-31 1.5 3.3 || Helema, Arm... 
Arkansas City, Ark........ 
0.3 tes 31 0.1 0.5 | Greenville, Miss........... 
0.5 3, 12,13 0.0 17-31 0.2: 0.5 Vicksburg, Miss........... 
0.4 2 0.3 1 0.0 0.7 | Natchez, Miss......... ead 
6.6 18-31 1.0 1,5-8 4.3 5.6 Baton Rouge, 
2.8 28-31 1.4 1.9 1.4 Donaldsonville, I 
New Orleans, 
0.1 1-7 0.0 831 0.0 0.1 Ate hafalaya River. 
Melville, La......... 
§2, 12, 21,3 = Mohavek River. 
— 1.0 594 2%, 315, — 13 7-9 —1.1 0.3 Pribeshill, N. Y. 
2.8 1 2.2 | 23-25, 31 2.4 0.6 Schenec WY. 
Hudson River. 
0.1 1-8 — 0.1 21-27, 0.0 0.2 || Troy, N. Y. wan 
29, 31 Albany, N. be 
3.2 1-7 1.0 23-31 1.1 0.2 Pomp pton River. 
Pompton Plains, N. J..... 
— 0.7 1|—1.9 29-31 1.3 1.2 Passaic River. 
— 0.2 21 2.2 19 —1.8 2.0 
high River. 
0.1 1,2; — 0.3 19 —0.1 0.4 Maue Pa 
Se huy River, 
— 0.1 1,2|/—0.4 25-37 |—0.8 | 0.3 || Reading, 
— 0.2 29-31 1.0 23-28 0.7 0.8 Delaware River. 
0.7 6-8 0.3 17-31 3.8 0.4 Hancock (E. Branch),N. Y. 
0.7 1,2 0.1 21-31 0.38 0.6 Hancock (W.Branch),N.Y. 
0.1 3 0.4 25-31 |—0. 2 0.5 Port Jervis, N. Y (8) ...... 
0.2 1,2 0.9 28-31 —0.6 0.7 Phillipsburg, _ So eae 
- 21 8 3.1 '24,25, 28-31 —2, 7 = 
= 26-21 0.6 0.8 North Br anch Susquehanna. 
Binghamton, N. 
6.8 17 5.8 10,20 6.3 1.0 Towanda, eae 
4.5 26 2.6 25| 3.2 1.9 Wilkesbarre, a 
5.4 7 9 11 3.6 2.5 West Branch Susquehanna, 
4.9 22 2.6 14-16,23,265 3.2) 2.3 | Lockhaven, Pa............ 
5.2 30 1.8 1| 3.3) 3.4 | Williamsport, Pa.......... 
2.8 31 0.7 2,3 1.6 2.1 Juniata River. 
5.2 81 2.8 3 3.9 2.4 || Huntingdon, Pa........... 
2.9 31 1.1 1-4 1.6 1.8 Susquehanna River. 
3.6 2% 1.9 2-4 28 1.7. Harrisburg, Pa. ‘ 
3.4 24 2.2 45| 28 2 Shenandoah River. 
3.6 28 2.5 9 3.1 1.1 Potomac River. 
2.8 27-30 2.0 810 2.5 08 Cumberland, Md. ........ 
2.4 1 0.9 13,14 1.5) 1.5 | Harpers Ferry, W. VYa..... 
3 18-20 0.7 15; 1.1) 0.6 James River. 
2.8 2 0.2 29-31 1.0 
12.9 3 6.8 24,25 8.8 6.1) Lynchburg, Va..... so 
Columbia, Va...... .... 
2.4 11-18 1.7 1-3/| 2 0.7 Richmond, Va............. 
Dan River. 
-0.7 0.1 26-30 | 03); @6 || Danville, Va... ........... 
0.4 5-7,15,16 0.2 22-31 03); 02 Roanoke River. 
0.6 1-10 0.2 27-31 0.4 6.4 Clarksville, Va (*). 
10.8 2 8.6 16-20 9.2, 2.2 Weldon, N. C.. 
Cape Fear River. 
9.0 4 0.9 24 «0.3 «9.9 Fayetteville, N.C. 
Waccamaw River. 
2.0 6 0.4 4/ 1.31 1.6 || Conway, 8 C......... 


Continued. 
o™ 
=8 
Bac ge 
Miles. Feet. 

272 15 
217 18 
185 26 
832 10 
551 16 
465 23 
403 22 
256 21 
176 2: 
80 25 
304 39 
122 40 
688 27 
515 28 
327 29 
118 33 
2, 034 4 
1, 954 14 
1,914 14 
1, 884 12 
1,819 12 
1, 759 18 
1, 699 18 
1, 629 16 
1, 609 10 
1, 593 15 
1, 562 16 
1,472 
1, 463 15 
1, 458 18 
1,402 13 
1, 306 23 
1, 264 30 
1,189 30 
1, 008 34 
905 43 
843 33 
767 42 
635 42 
595 42 
474 45 
373 46 
240 35 
188 28 
108 16 
103 31 
42 15 

19 15 
14 14 
147 12 

6 

69 7 

45 15 
66 12 
269 12 
269 10 
204 14 
142 26 
92 18 
183 16 
139 16 
60 17 

65 12 
89 20 
90 24 
69 17 
58 22 
290 
172 18 
305 12 
260 18 
167 18 
111 12 
55 s 
196 12 
129 30 
112 38 
40 7 


Height. 


Highest water. 


Feet. 


0. 
2. 


oat 


o 


.0 


Date. 


16, 26, 27 


15-17 


1, 24-29 
21-24 
1, 22, 28 


31 


Lowest water. 


Height. 


to 


Date. 


21 
19 
19 


1-12, 14-21 


68,12, 
? 26-314 


11-13 
1-31 


3 
13,14 


19, 20 


24 


Mean stage. 


None 
On 


> — 


ree 
o— 
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> 
~ 
— 
“ 


range. 


~ 

= 


on 


ao 


=) 


— 
| 
| — iil | 
Xx 
Miles. Feet. Feet. 
32 | | 6 — 0.6 21-31 0.4 
7 7 2.2 26-81 | 2.4 
‘ oi 64 7 1.3 6 0.3 29-31 0.7 0 
177 14 4.1 5 0.2 1 1.6 
123 18 3.5 11,12 2.0 6,7 2.5 
7 0 § 47-107 ‘ 
14.0 6 3.1 31 4.9 10.9 
36 14 13.4 7 3.0 31 4.5 10,4 
12.8 4.5 20, 30 6.2 8.3 
59 10 
15 23 25 1,13-31| 2.7 0.3 
161 18 4.6 14 3.2 26-31 3.8 1.4 
: 119 25 2.0 6 0.3 3l 1.0 1.7 
. q + 40 28 6.6 27-31 5.8 1-6,14-25 6.0 0. 
10 14 3.5 8| —0.6 31,608) 4 
. 2.2 13 0.5 31 0.5 = 
| 0 2 14,20, 21 0.8 34,7) 1.7 5 
. 4 27. 28 3.2 1 5.8 
77 20 3. & 
‘ 38 20  # 15 3. 7 5.6 
8. 18,19 4. 6-9 | 6.6 
58 80 10.8 22, 23 3. 1) 7.0 
10. 24 4. 1 7.2 
155 14 9. 26, 27 3. 6.4 
95 14 6. 26, 27 2. 4.2 
8. 27 3. 1, 5.7 
4. 29, 30 9 2.8 
30 25 29, 30 4.6 
10. 29, 30 7.4 
inte 77 18 8, 30, 31 | 7,8 5.5 0 
10. 1 .3 15-21 8.0 
287 24 11. 1 6.6 19-21 8.2 
254 80 10. eS 6.6 20-25 7.9 
117 17 10. 4 5.5 24-26 7.2 
65 31 4. 5 0.8 24-27 | 2.3 a 
7.2 6 | 3.0 23-28 4. 
50 15 10 | 7 | 5.3 27-29 5. 
| 12. 12 5.7 29 31 6. 
Po 518 50 9.9 12 4.7 30, 31 5. 
383 45 9.1 13 2.0 6. 
Ca 308 40 11.6 14 6.3 30, 31 5. 
126 42 5.0 7 2.6 29 2. 
Po 5.3 16,17 3.3 23 2. 
7 30 20 
es 10,2 16 4.8 31 8.1 5. 
9.5 22 | — 1.9 9 00) 11. 
11.4 23 | 5.6 7.6 
aia 170 15 12.0 23 3.3 | 5.8 | 
9.5 22 2.0 4.1 
103; 14 
5.7 22 4.1 1.6 
144 6 
oka 70 15 4.6 22 2.3 7-11 2.9 2.3 
oe 18 22 7.1 2 3.9 11 4.5 3.2 
- 635 29 2.5 22 0.0 3-11, 20 0.4 2.5 
590 25 
aie 556 25 10.3 22 3.2 8-12 7.1 
ae 452 33 7.9 22 3.3 S 4.6 
402 24 22 0.7 13 8.0 
ite 255 16 11.1 22 1.3 9-12 9.8 
sas 225 25 7.1 23 1.1 11 6.0 
95 21 
7.3 22, 23 2.5 11) 3.7 4.8 
‘ 966 22 5.8 23 1.0 11,12 2.5 4.8 
960 25 10.2 23, 24 3.8 11 5.9 6.4 
025 27 
— 875 36 — 2.0 1-31 — 2.0 1-31 2.0 0.0 
785 36 1.7 23 0.5 12 1,1 1,2 
703 89 
660 50 3.2 2) 29 3.0) os 
651 50 
612 50 4.0 25 2.1 a 2.9 2.9 
559 5O 
499 50 0.5 1-31 0.5 0.5 
413 46 
ee 367 28 1.0 10, 31 0.0 1,2; 09 
184 85 0.9 2.4 18-20 —1.8 
cee 148 35 
- 47 40 1.8 1.6 3,4 1.7 
ese 1 45 0.2 — 0.5 10-20 —0,2 | 
104 17 0.8 m)-1.4 7 -0.6 
326 22 0.3 1-6 | — 20,31 —0.4 |__| 
sa 262 10 
184 20 1.5 4,5,11,12 0.4 1.0 
— 3 22 9.8 21 9 8.3 1.9 
99 10 11.0 22 2.0 «(3.9 9.0 
teense 67 12 om 1 2.0 m! 35 4.0 
| 
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TABLE VII.— Heights of rivers referred to zeros of gagea—Continued. 


o™ 2 é 
= Highest water. Lowest water. | Se 
= = eight. Date. Height. Date. a ont 
= “ “ 
Pedee River. Miles. Feet Feet. Feet. Feet. | Feet 
Cheraw, 8. C ee. 149 27 2.5 27 1.3 12,13 1.7 1.2 
Smiths "Mills, | 8. C. 51 16 4.6 1 0.4 21 2.3 4.2 
Lynch Creek. 
Effingham, 8. ©........... 35 12 4.0 1-3 24 30, 31 3.1 1.6 
Black River. 
Kingstree, 8. C 45 12 2.8 4 0.0 | 18-20,28; 28 
Catawba River. 
Mount Holly, N.C ...... 28 15 1.5 1-4,7,8 1.2 25, 26 1.4 0.3 
Wateree River. 
Camden, 8. C. .. 37 a 45 27 3.0 1,2,4,18,25 3.5 1.5 
Congaree River. 
Columbia, 8. C §2 15 0.3 27-31 3.0 411 2.7 
Santee River. 
St. Stephens, 8. C......... 12 1,2 1-3, 31 2.2 26 |—1.7 1.0 
Edisto River. 
Edisto, 8. C aese 75 6 1.5 30 0.8 19-2 1.0) 0.7 
Broad ‘River. 
Carlton, Ga. 30 il 1.7 27,28 1.5 1-25 1.5; 0.2 
Savannah River. 
Calhoun Falls, 8. C.. es 347 15 1.8 1 1.0 13-18 1,2 0.8 
32 5.0 1,31 3.7 2 42/ 1.3 
Oconee River. 
Milledgeville, Ga...... ‘ 147 25 0.9 4 0.2 16,18,19 0.5 0.7 
Dublin, Ga .... 79 30 1.1 31 1.5 18, 20-26 1.4) 0.4 
Ocmul gee River. 
Macon, Ca. aabedeesce< 203 18 0.2 7 1.0 5 |—0.2 1.2 
Abbeville, 96 11 0.6 1 0.3 23-25 |—0.4 0.9 
Flint River. 
Woodbury, Ga..... ‘ : 227 10 0.2 1 0.5 24 0.4 0.3 
Albany, Ga. 20 0.0 1-3 0.4 26-28 |—0.2 | 0.4 
Bainbridge, Ga (®) : 29 22 1.9 8 1.4 22-3 1.6) 0.5 
Chattahoochee River. 
West Point, Ga.......... 239-20 1.2 0.9 23-26 | 03 
Eufaula, Ala .......... 40 0.0 — 0.6 15-17 | 0.4) 0.6 
Alaga, Ala (*). ‘ BaD) 25 0.6 20 | — 0.3 | 18,19, 26 0.0 0.9 
Coosa River. 
oc 271 80 0.3 1.2 0.9 26-31 |—0.7 0.6 
Gadsden, Ala........ 144 22 1.0) 1-5,7-10 | — 1.2 M31 1.1 0,2 
Lock No, 4, Ala. 116 17 0.7 1-13 | — 1.0 27-31 0.8 0.3 
Wetumpka, Ala..... .... 6 45 0.1 0.5 29,3 0.2) 0.6 
Tallapoosa River. 
Milstead, Ala 38 35 1.2 10 0.1 12,24) 1.1 
Alabama River. 
Montgomery, Ala........ 265 35 1.3 1 | — 1.9 23-25,27-31/—1.8 | 0.6 
Selma, Ala pweece 212 35 1.3 1 1.8 9-31 1.7; 0.5 
Black Warrior River. 
Tuscaloosa, Ala.. , 90 43 4.4 1,5,6 4.0 30, 31 4.2 0.4 
(') 23 days only (*) 22 days only. (3) 19 days only. (4) 12 days only. 


HAWAIIAN CLIMATOLOGICAL DATA. 


By ALexanperR McC, Asutey, Section Director, United States Weather Bureau. 


GENERAL SUMMARY FOR ocToBER, 1904. 


Following is the summary of meteorological conditions in 
the Hawaiian Islands during October, 1904: 

Approximate percentages of district rainfall as compared 
with normals: Hawaii, Hilo, 28 per cent; Hamakua, 22 per 
cent; Kohala, 42.5 per cent; Kona, 105.5 per cent; Kau, 81.7 
per cent; Maui, Paia, 100 per cent; Wailuku, 106 per cent; 
Kauai, 97.2 per cent; Oahu, Honolulu district, 74.2 per cent; 
Koolau, 52 per cent. 

The greatest monthly rainfall reported was 14.65 inches at 
Nahiku, Maui. The greatest 24-hour rainfall was 3.63 inches 
at Nahiku, Maui, on the 26th. 

United States Weather Bureau, dew-point, 66°; relative hu- 
midity, 69 per cent. United States Magnetic Station, dew- 
point, 67°; relative humidity, 71 per cent. 

Hawaii.—Kohala reports earthquake shocks on the 14th and 
23d. Puueo reports earthquake shock on the 14th. 

Oahu.— United States Weather Bureau, United States Experi- 
ment Station, Punahou, Waiawa, and Ahuimanu report earth- 
quake shocks on the 14th. United States Magnetic Station 
reports lunar rainbow on the 25th. 


ou 4 
Highest water. Lowest water. 
S 
s° Height., Date. Height.) Date 
Tombigbee River. Miles. Feet Feet. Feet. Feet. Feet 
Columbus, Miss ........... 808 33 2.8 1,2 3.1 29-31 |—2.9 0.3 
Demopolis, 155 35 — 3.3 2-4, 10 3.8 28-31 3.6 0.5 
Leaf River. 
Hattiesburg, Miss (5)...... 60 20 2.3 15-31 2.3 15-31 2.3 0.0 
Chickasawhay Rvier. 
Enterprise, Ala (5) ...... 144 18 0.0 15-31 0.0 15-31 0.0 0.0 
River. 
Jackson, Miss (5) 242 20 0.6 15 0.3 26-31 0.4 0.3 
Sabine River. 
Logansport, La............ 195 25 1.3 1,2 0.1 0, 31 0.7 1.1 
Neches River. 
a 105 20 0.1 1,2 0.8 20,27-31 0.5 0.7 
Beaumont, Tex eneueks 18 10 2.2 18 0.2 22 1.3 2.0 
Trinity River. 
Dallas, Tex. neta 320 25 12.8 28 2.1 16, 17 3.4 10.7 
Riverside, Tex. bhenkuee 112 40 1.6 1 —0.7 2-31 0.2 2.3 
Liberty, Tex. 20 25 5.4 18 3.4 23 «4.4 2.0 
‘Braz Os River. 
Kopper!, Tex . 345 21 9.0 26 4 28 8.6 
Waco,  atorraany sat 285 24 9.6 27 2.7 17,18 4.4 6.9 
Hempstead, Tex ........ 140 40 13. 0 2.1 2-22 10.9 
Booth, Tex ..... _— 61 39 4.0 19 2.2 26,27,31 a 1.8 
Colorado River. 
489 21 5.0 16 1.3 10-14 2.0 3.7 
Austin, . Ree ~ 214 18 6.5 28 1.0 16,17 2.1 5.5 
Columbus, Tex... ...... Ys 24 15, 2 29 5.9 M4 8.0 9.3 
Guadalupe River. 9 
Gonzales, Tex (8) ... , 112 22 5.3 26 0.5 eS ait 1.2 4.8 
Red River of the North. §12, 17-19, . 
Moorhead, Minn. ....... 284 26 8.3 oy . ¢ 8.0 1,2 8.2 0.3 
Koote nai River. 25, 265 
Bonners Ferry, Idaho ..... 123 24 1.6 1 0.0 28-31 0.6 1.6 
Pend @ Oreille River. 
Newport, Wash.......... 86 14 0.8 1-7 1.4 28-31 1.1 0.6 
Snake River. 
Lewiston, Idaho ....... 144 24 22 17,18 1.5 5 2.0 0.7 
67 2.4 13-31 2.0 23 0.4 
Columbia River. 
Wenatchee, Wash ......... 473 40 6.8 1,2 5.5 31 6.3 1.3 
Umatilla, Oreg............. 270 25 2. 1 0.1 30, 31 0.8 2.2 
The Dalles, Oreg...... oon 166 40 3.9 1,2 1.6 al 2.7 2.3 
Willamette River 
118 20 22 18 0.9 1-10,29-31 1.2 1.3 
20 1.3 18 0.2 4-10 O.5 1.1 
Portland, Ureg............ 2 15 4.3 16 0.7 18 2.2 3.6 
Sacramento River. 
201 23 17.4 11 1,2 2 17.0 
Sacramento, Cal........... 64 25 18.0 12 9.2 6-8 11.7 &.8 
(5) 17 days only. (®) 24 days only. e (7) 14 days only. (*) 15 days only 
Temperature table for October, 1904. 
. Eleva- Mean Mean Cor. High- Low- 
Stations. tion. max. min. av’ge. est. est. 
210 83.0 61.0 72.0 87 59 
Voleano House ............ 4, 000 73.0 53.0 63.0 79 5l 
§21 80.0 66.0 73.0 82 66 
200 8&3 72 78 69 
Pepeekeo ... 100 81.0 70.0 76.0 69 
United States Weather Bureau........ 121 82.0 72.0 77.0 M4 68 
United States Magnetic Station ........ 50 87.0 69. 0 78. 0 89 65 
United States Experiment Station. ... 350 85.0 72.0 78.0 89 69 
47 82. 0 72.0 77.0 85 66 
25 84. 0 74.0 79. 0 86 72 
Kilauea. . ower 342 82.0 69.0 75.0 86 64 
200 85.0 69.0 77.0 &8 61 
241 80.0 69.0 75.0 83 63 
nian 250 &5. 0 69.0 77.0 63 
308 82.0 70.0 76.0 67 
285 83. 0 67.0 75.0 91 62 
Nahiku. 1, 600 78.0 66,0 72.0 88 61 
Waiakoa........ 900 79.0 61.0 70.0 &3 57 
Keomuku... 10 81.0 67.0 74.0 86 62 


Maui.—Kipahulu reports lightning on the Ist and 2d, and 
two slight earthquake shocks on the 14th. 

Kahoolawe (northwest coast) reports a dust storm on the 
29th. 


| 
| 
| 
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Honolulu, Hawaii, latitude, 


Pressure.* Air temperature. Moisture. 
8 a. m 8p. m 
Day. 
1 29.91 29.91 785/785) 81 74 80/740 81 
2 29, 90 29.90 79.4 77.0 82 73 74.7 80 671.5 77 
29.92 29.94 80.0 79.0 72 «73.8 75 «671.8 70 
4 29, 96 29.96 80.5 76.0 &3 73 70.0 9 72.8 86 
5 29.97 2.95 78.5 82) 7% 721 > 73 69.7) 65 
6 29. 97 29.98 79.4 78.3 s4 7) 670.0 62 70.0 67 
7 0. 02 0.03 78.5 78.0 84 7 66 68.3 61 
0, O05 90.038 78.8 | 78.0 75 «68.0 57 «669.0 63 
9 30. O4 30.05 77.5 77.3 &3 73 670.0 69.0 66 
10 30.06 30.06 75.3 77.3 83 72 | 71.1 81 70.0 70 
30. 05 0.00 78.5 75.5 82 74 69 70.0 46 
12 30.00 30.02 78.0 77.4 82 74 «70.0 67 68.4 63 
30.05 30.02 79.4 77.5 &3 76 «6469.0 59 «467.4 59 
14 30.08 30.06 78.5 73.5 81 72 70.0 66 70.1 
ee 30. 07 0.05 78.0 77.3 M4 72 71.0 71 68.2 63 
16 30.04 SO. 02 82 73 «68.8 59 «68.4 64 
17 30, 00 30. 01 82 73. «69.8 64 70.3 71 
18 29.99 29.97 83 69 71.8 70 69.9 76 
19 29, 97 O4 81 69 70.1 70 669.0 74 
20 29.95 29.92 8&3 69 | 70.3 68 69.2 71 
29. 92 OF 83 72 «70.3 64 69.0 69 
2 20, 94 MM 73 «68.0 62 68.5 66 
23 29. 94 10, 83 70 «69.3 70 «70.0 738 
29.96 29.98 83 69 | 70 «(69.2 70 
Bb 29. 97 0. O1 80 71 | 71.0 80 670.3 938 
30.03 30.03 78.0 75.0 80 72 69.3 64 68.0, 70 
27 10, 02 9.99 72.0 76.1 79 72 69.0 86 «669.0 70 
2s 0.02 30.03 77.4 77.0 81 71 «68.0 62 67.0 59 
2 30. 06 0.07 77.5 76.2 82 7% 69.3 66 «68.0 65 
30. 09 7.1 74.0 82 66.6 68.0 74 
31 x0. 10 30.10 73.8 76.2 80 68 67.2 771i 68.0 65 
Mean.... 30.00 30.00 77.9 76.4 82 72, 70.1 68 69.4 70 
Observations are made at 8 a. m. and 8 p. m., local standard time, 
> 
2 | a 
= 
HAWAIL. HAWII—Con?'d. Feet. 
HILO, @. and ne. Feet. | Inches.|| Kaukahoku Leheula 
5.20 || Kainaliu ........... 
Pepeekeo . 100 2, 300 
PRE 200 Puuwaawaa Ranch .......... 2, 736 
1,050 4. 84 KAU, 8e. 
Laupahoehoe .... 500 3.62 | Keaa Homesteads ........... 2, 000 
HAMAKUA, he. 
Paauhau .... 300 oo off CW. G. Ogg) 
Honokaa (Mill). 0.89  Voleano House.............. 4,000 
Honokaa (Meinicke)......... 1, 100 1.12 || Kau Station ........ 1, 850 
Kukuihaele ............ PUNA, e. 
Paauhau ....... Olaa, Mountain View ( Russel) 
Paapau.. Olaa Plantation (Mill) ...... 210 
Awini Ranch .......... 1,100, 293 Kapoho 110 
Kohala (Mission) ............ 521 0.99 MAUI 
Puakea Ranch ............... 600 1.64 | Kaupo (Mokulau), s 285 
Puuhue Ranch. 1, 845 1. 45 308 
Waimea......... 2,720; 2.43) Hana. 
KONA, W 1, 600 
7.88 Kula (Erehwon),n .......... 4,000 
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21° 19 north, 


Wind, 


Precipita- 


tion, 
8 a. m. 8 p. m. 

r=) > r=) - 
se 8 2 0.00) 0.00 
se. » € 6 0.00 0,00 
12 4 0.00 T. 
e 13 ne T. 
e. 13 6 0.00 
ne. 11 ne 10 0.00 0. 00 
e. @ 7 0.00 T. 
ne 10 ne 4 06.02 6.01 
n. 4 ne 6 060.11 0.03 
ne. a 7 0.01 0.01 
ne. 7 me 5 0.01 T. 
e. 15 17 0.00 0.00 
ne 10 ne 12 0.05 0.05 
e, me  T. 
ne ll ne. 10 06.00 0.00 
e. 10 e. 0. 01 
n. 4 T. 
ne 2 ne. 4 0.03 7 
se ne. 5 0.00 0.00 
ne 6 ne 5 0.00 T. 
e. y 7 0.00 0.00 
nw. 5 0.00 T. 
n. 4 4 
sw. 5 7 0.07 0.08 
ne. 7 ne. 0.15 T. 
ne, 13 e. 5 O=.01 0.02 
e. 10 e. 18 0.03 0.00 
e. 12 12 0.00 0.04 
ne. 13 one. 9 0.13 
ne, 7.9 ne. 7.0 0.69 0.33 


which is that of 157° 30’ west, 


and is 5° and 


reduced to sea level and standard gravity 


Rainfall data for October, 1904. 


Amount, 


Stations, 


MAUI— Con?f'd. 
Kula (Waiakoa), 
Puuomalei,n ....... 
Paia. 
Haleakala. Rane 
Wailuku, ne ..... 
Kailua 


OAHU. 
U. S. Weather Bureau 
Punahou (W. B.), sw........ 
Kulaokahua (Castle), sw 
Makiki Reservoir 
U. S. Naval Station, 


Manoa (Woodlawn Dairy),c . 
Manoa (Rhodes Gardens) 
Insane Asylum.... .......... 
School street ( Bishop 
Kamehameha Schoo 
Kalihi-U ka, 
Nuuanu cw. W. Hall), sw. 
Nuuanu (Wyllie street) . 


Nuuanu (Elec. Station), sw os 


Nuuanu (Luakaha), c 


U. S. Experiment Station .... 


Kaliula 
Laniakea (Nahuina) 


Tantalus Heights (Frear) .... 


Waimanalo, ne 
Maunawili, ne . 
Kaneohe 


Ewa Plantation, s. .. 


30™ slower 


Elevation. 


longitude 157° 52’ west; barometer above sea, 38 feet; gravity correction, - 


Amount, 


bo bo = co 


te 


4.5 


than 75t 


Amount, 


Nore.—The letters n, s, e, w, and c show the exposure of the station relative to the winds. 
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.057, applied. October, 1904. 
Clouds. 
8a, m 8p. m 
S.-cu calm 7 S.-eu, ealim, 
Cu, 3 calm, 
2 S.-cu calm, 
Cu, 5 | N. 
ew. 8.-cu calm, 
Cu. e 2 S-cu calm 
e 2 -cu calm, 
Ci.-s w 2 y 
Cu. ¢ 10 N, calm. 
Cu. ‘ 2 &S.-cu, 
Cu. ee 
S.-cu 3 | S.-cu ©. 
N. calm. 
S.-cu ne 5 Cu e. 
Cu ne 1; Cu e. 
Cu e 6 N, e. 
&S.-cu e, 
Cu, e. Cu. 
Cu, e. 3; Cu. ne 
Cu, ne. 8 S.-cu e. 
Ci.-s calm 2 2) calm, 
Cu. e. § 2) Ca, calm. 
Cu. e. 1 Cu, ne, 
Cu. ne 1 Cu, ne. 
Cu. e. 2 Cu. 
Cu e. ? 1 Cu, ne. 
-cu 4 8 N. ne, 
“cu. ne. 1 Cu. e. 
} 10 N calm. 
Ci.-s w 2 S.-cu 
S.-cu e. § 3) N. e. 
N, ne 6 S.-cu 
Cu, e. 2) Cu. 
Cu e 1 S.-cu calm, 
Cu, e 9 S.-cu e. 
S.-cu e 8 S.-cu e. 
Cu, e 4.3  S.-cu e. 
h meridian time. *Pressure values are 
Stations, 3 
° 
2 =} 
= < 
OAHU—Cont? d. Feet. Inches. 
U. 8S. Magnetic Station 45 0. 29 
200 0. 40 
15 1. 57 
25 1, 30 
Pacific 
AU Al. 
Lihue (Kilohane) 200 3. 50 
Lihue (Grove Farm), e 200 3.14 
Lihue (Molokoa), e.......... 300 3. 63 
Lihue (Kukaua), e........... 1,000 3.47 
Kilauea (Plantation),me.... 342 5. 48 
32 0. 89 
150 1. 51 
Wahiawa ( Mountian) 
Wahiawa (New Mill) . 250 2. 80 
McBry de (Residence) . abies 850 5. 48 
Lawai (Gov. Road) .......... 450 6. 05 
225 3. 82 
Lawai, e 800 5. 92 
241 5.138 
5 4. 67 
8. 39 
Mahaulepu ........... 90 4. 68 
LANAL 
Keomuku (Gay)...... . 10 1, 21 
Delayed Septem ber reports. 
Kulaokahua, Oahue (Castle). 1, 84 


| 
_| 
| 
3 
5 
0 
10 
2 
3 2 3 
1 
1 5 
7 3 
0 9 
0 
6 
9 
7 
8 
3 
3 
3 
6 1 
1 
2 
2 
\few. 
4 
3 9 
3 
2 
0 
6 
2 
9 
| 
Inches. Feet. Inches 
2,700 0.49 
9. 02 180 | 2.28 
4.17 2,000 |....... 
3. 87 250) 1.18 
3. 82 285 | 8.13 
0.55 
108 | 1.02 
47 2. 66 
50) (0.99 
‘1.82 "6 | 0.85 
3.47 
0. 50 175 | 3.56 
1.15 285 8.01 
0.59 860 | 10.91 
2. 86 30 2. 36 
“485 8.01 
3.35 50| 2.25 
250 5.14 
405 | 4.77 
4.27 1,360 9. 18 | 
3. 96 
2. 45 
3. 71 
| 
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COSTA RICAN CLIMATOLOGICAL DATA. 


Communicated by Mr. H. Prrtrer, Director, Physico-Geographic Institute. 


TABLE 1.— Hourly observations at the Observatory, San José de Costa Rica, 
during October, 1904. 


Relative 
> 
Pressure. Temperature. humidity. Rainfall. 
Inches. | Inches oF. oF Ins Ins. Hrs. 
BG. 26, 12 62.9 63. 2 96 95 O<.12 O14 1.17 
2a. m 26. 11 26. 11 62.4 63.0 96 0.08 0.12 2. 35 
3a. m 26.10 26. 09 62.1 63. 2 95 0.10 2.50 
4a. m 26. 09 26. 09 61.9 62.2 95 O11 0.07 1. 67 
5a. m 26.09 26.09 61.5 62.1 95 9 0.01 0.06 0.33 
6a. m 26. 10 26. 11 61.5 61.6 95 95 OC 
7am. : . Bil 26. 12 61.7 62. 2 93 93 0.07 
Sa.m. see -| 26.12 26.13 64.5 62.2 a5 86 0. 07 
9a. m 26.13 26. 15 68. 7 68.4 77 0. 05 
1oa.m. ane 26. 15 72.6 72.9 71 73 
lla. m S18 26. 15 74.6 75.4 67 69 ... 005 
Noon . 26. 13 76.0 76.5 64 6 602 009 0. 67 
ip. m 26. 09 26. 10 75. 2 76. 2 70 71 #O.O8 O=.28 0.50 
2p. m 26.07 | 26.08 75, 1 75.0 7 73 0.08 0.68 0.58 
Sp. m 26.06 26.07 73.1 73. 0 74 771.15 1.47) 488 
26.05 26.06 70.9 70. 6 82 8 1.49 1.47) 6.93 
5p. m 26.06 | 26.07 69, 2 68. 6 87 87 1.35 2.09 6.66 
6p. m 26.08 | 26.09 66.9 67.1 90 89 0.74 1.83 7. 00 
7pm 26.09 26.10 65.8 66. 0 91 93 0.50) 1.61 8.44 
Sp. m 26. 11 26.13 65. 2 65. 4 93 0.81 06.89 9.33 
9p. m 26.13 26.14 64. 6 5.0 93 93 | 0.62 0.57 9.91 
10 p. m 26.14 26. 15 (4.1 64.7 93 O45 7.67 
lip.m. 26.14 26.15 63. 8 64.1 93 0.13) 0.32) 2.50 
Midnight 63. 2 63. 5 95 0.20 4.00 
Mean. 26.11 67.0 67.2 86 
Minimum 25, 97 57.2 6.1 44 
Maximum 26. 22 84.0 84.7 


Remarks.—At San José the barometer is 3,835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
pressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ing instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
5 feet above ground. Since January 1, 1902, observations at San José have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 18.3 seconds in advance of 
San José local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San José local time; the barometer is 14 feet above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2.—San José, October, 1904. 


Sunshine. Cloudiness, Temperature of the soil at depth of— 
S & 
7am 4.97 6. 59 65 60 68. 9 70. 6 71.4 PRD hoaccess 
8 a.m 18, 63 eee one 
9 a.m 21. 00 4. 53 60.6644 Che Us 
10 a. m re 21. 45 67 65 71.5 70. 4 71.4 72.0 
.......) 19.01 19.17 eee 
Noon . . 17.71 14, 62 
Iipm. 12. 39 11.72 89 71.1 70. 8 71.4 70. 7 
2pm. 13.85 11.09 
Spm. 11, 42 8. |... 
4p. m 9. 10 4.90 91 93, 71.5 71,1 71.4 70. 8 
5p. m 8.50 | 1.87 
6p. m 0.17 0. 47 suns ss 
7pm 89 92 71.2 71.2 71.5 70. 8 
8p. m 
10 p. m 73 79 71.2 70.9 71.5 
79 79 70.9 70.9 71.4 70.8 
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TABLE 3.— Rainfall at stations in Costa Rica, October, 1904. 


= 

$ Observed, 1904. Averages. 

© 

2 > = 2 > 

= s = 

= Ep Es 

| 3 | 3 

= < < 

Feet. Inches. Inches. 
Sipurio (Talamanca) ................... 4 7. 76 19 
10 4. 25 17 8 5. 75 19 
10 5. 20 17 10 4.49 10 
racks 66 3. 98 20 3 9.53 11 
984 10. 59 a4 sonal 19 
528 7. 40 17 6 17.09 23 
2,034 0.71 19 9 9. 25 17 
3 8. 31 19 
5. 32 22 3 7.20 23 
chal! 7.72 20 15 15.39 22 
San Francisco Guadalupe ............... 3,894 10.43 23 8| 12.48 24 
7.99 23 15 14. 26 
La Verbena....... 11.18 26 8 14.13 24 
Nuestro Amo. 9. 53 18 8 10. 04 20 
San Isidro Alajuela..................... 4,416 10.98 23 3 21.54 25 


Notes on earthquakes.—October 14, 10" 15" p. m., slight 
shock N.-S., duration 2 seconds, intensity I; also 11" 25" 
p. m., strong shock NW.-—SE., duration 10 second, intensity IV. 
October 12 several slight shocks between 0 and 6" a.m. October 
19, 7" 14" p. m. very sensible shock N.-S., duration 8 seconds, 


intensity IIT. 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 


Comparative table of rainfall for October, 1904. 


[Based upon the average stations only.] 


Rainfall. 
Relative Number of 
Divisions. area. stations. 
1904. Average. 
Per cent. Inches. Inches. 
Northeastern division ............ ¥ 25 25 19. 38 14. 01 
Se 22 §2 9.42 8. 01 
West-central division .......... ae 26 26 19. 41 12. 83 
Southern division ............... rita 27 36 18, 12 10. 50 


The rainfall for October was, therefore, very much above the 
average for the whole island. The greatest rainfall, 44.28 
inches occurred at Hill gardens, in the northeastern division, 
while, 5.07 inches fell at Negril Point Light House in the 
southern division. 


October. 1904. 


Chart I. Tracks of Centers of High Areas. 
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